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ABSTRACT

An evaluation study was performed for the Aerospace Materials Information
Center (AMIC) document retrieval system. Both system performance and
economic criteria were established. Analysis of responses indicated that
the AMIC system compares favorably with other fn-ctation centers with
regard to providing pertinent materials with a stifficien'1y rapid rasponse.

Results showed a wide interest in special types of documents as well as Che
technical reports. State - of-the -art, symposium pr'oceedings, bibliographies,
handbooks, trade literature ant] computer programs were indicated as being
of high interest. The respot--'ents indicated a fairly high dependence on infor-

mation s-:rvLces, both within their own organization and outside information
services. Cost figures for the past four years show that by far the major
cost item is the input of documents into the system. The average cost per
document including all clerical and professional effort and overhead has aver-
aged about $10 per item. The cost of searches has varied from $33 to $49
per search including computer time, professional time and clerical time and-

overhead. Much of the variation tn cost can be attributed to tVie ;agree vf
batching of searches. Certain modifications were incorporated into the -A4M!IC

system, primarily in response to the respondents to the evaluation form.
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Section I

INTRODUCTION

The Information Systems Section of the University of Dayton Research
Institute (UDRII has established and presently maintains and operates a docu
ment retý_ieval sy3tem in support of the Aerospace Materials Information
SC•nter (AMIC). The document retrieval system operated by the University
of Da-t~n conta'ns approximately 45, 000 documents concerning materials re-
search and development with new accessions being made continually. The
establishment, modification and operation of the document retrieval system
are described in the following reports: RTD-TDR-63-4263 (AD 428 423)1

AFML-TR-65-20 (AD 613 301)2, AFML-TR-66-36 (AD 633 614)-, AFML-
TR-66-391 (AD 652 239)4, AFML-TR-67-379 (AD 666 462)5 and AFM!,-TR-
68-367 (AD 686 804) . The present report describes the work perfor..eo
from December 1968 to December 1969.

The AMIC document retrieval system has been in operation with retro-
spective search capabilities since 1963. The purpose of the AMIC document
retrieval system is to provide scientific and technical information to qualified
requestors in a timely and efficient manner. The information is supplied in
the form of abstracts of documents pertinent to the search request; these
abstract forms also contain complete bibliographic information including
AMIC access number, DDC AD number or NASA N number, generating agency,
report number, title, auti-or, contract number (if applicable), contractor (if
applicable), sponsoring agency, projct monitor (if applicable) and date of
issue of the document. The documents themselves, in the form of microfiche
are available from the AFML Library on loan to the local requestor, or for
permanent retention by the requestor within the lab. However, abstracts of
the documents are provided to all requestors. Pertinent bibliographic infor-
mation sufficient for acquisition of the actual document frormi DDC, etc. , is
supplied with the abstracts.

The AMIC document retrieval system is primarily concerned vwith the
materials aspect of technical documents. Because of the concentration on
materials, retrieval capabilities from a materials standpoint are very com-
prehensive. Retrieval can be very spccific, as, for example, all informa-
tion on '4he alloy Aluminum 2024-T6, or retrieval could be as general as high
temperature fatigue of all metals and alloys. Similarly, one could request
information on boron reinforced Epon epoxy conmposites, or one could ask for
aircraft structural applications of any composite material.

Searches encorrmpassing the entire range of materials are regularly
run by the UDRI in response to requests both from the AFML and DOD con-
tractors. To ensure that the requestor receives abstracts which are relevant
to the request, all abstracts and index cards retrieved are screened by con-
.ent to assess their relative pertinence to the originally stated request, As



part of the normal operations of the ANIVC a standard evaluation form is
submetted with the search results to provide an opportunity for feedback
from the requestors. The evaluation form is shown in Figure 1.

R. J. Penner, in an article in the Journal of the Anmerican
Society for Information Science, states that requestor feedback is
an essential practice in the upkeep of an information system: "One of the
major problems in the field of information services is the task of assessing
the efficiency and effectivenesa of various systems, manual or 'automatic'.
The problem may be attacked from the document analysis angle (efforts to
establish evaluation criteria by means of recall and pertinence ratios).
However, the final criterion in all these measurements is still the subjective
evaluation by the user.,,7

An eatimated 30% of the AMIC evaluation forms are returned.
From a review of these completed and returned AMIC search evaluation
forms, it appeared that the AMIC system indeed has been. providing useful
services to the users of the system. How ever, it wab felt that a far more
comprehensive evaluation by the u3ers as well as a study of the user pop-
ulation would provide an assessment of the usefulness and quality of present
services, and would present an opportunity for more direct feedback than is
normally provided by the standard evaluation forms.

2



[I SPCtion Ii

EVALUATION OF THE AMIC SYSTEMI
1.i EVALUATION CRITERIA

a. Satisfying Users' Ne*-ds

There is definite need for any information system to be evaluated
regarding its performance both from the standpoint of fulfilling its primary
mission cf servi.ag the inforna-ation needs of the users of the system and from
the standpoint of ',mproving its efficiency In carrying out the serving of these
needs. Furthermore, any evaluation must incorporate a feedback mechanism
from the user himsel±. Problems in obtaining fe-.dback from the user are
motivating him to provide It and eliciting feedback which indeed is meaningful
and can be reacted to by the system. There are several specific points which
should be considered. The relationship of the content and acquisition of ne'.
materials to the users' needs must be determined. The services provided to
the user should correspond as nearly as possible to the user requirements.
Communication links should be established and maintained between the users
and the system itself.

b. Economic Criteria

Econom.c criteria can be used as a guideline to assess the efficien-
cy and effectiveness of an information system. However, economics at best
represents only a guideline and not an absolute criterion for ultimately judg-
ing the desirability of establishing, maintaining or discontinuing an informa-
tion center.

A very interesting discussion transpired at the 1969 Annual Meeting
of the American Society for Information Science (ASIS) regarding the in mposgng
of user charges for the services provided by information analysis centers.
One point of view expressed was that zharges should be applied not only to
fund the cost of providing Information but also to serve as an economic moni-
tor of the usefulness and quality of specific information centers. Thus, only
those centers really providing good services would continue, as their funding
and survival would be a direct function of the customers' willingness to pay
for services rendered.

Another point of view was that information analysis centers repre-
sent a new concept and are, to a large extent, experimental in nature. It is
unreasonable to expect them to recover costs of operation. A requirement
for the centers to impose charges would kill off potentially hi6 .ly useful

3



ceniters before tieyr ha6 a chance to develop their potential. Furthermora,
the direct and ;--direct manpower and accounting costs of collecting charges
would be prohibitive, not Lo r-aentior the nuisance factor involved.

A third point of view was t.hat the costs of providing for the retrieval
,tnd dissemination of information iacluding input processing and financial suip-
port of information analysis centers should be built into the original research
and development (R&D) funding. In a mnanner somewhat analogous to the allow-
ance in Federal R&D contracts for report preparation costs, an amount ofI
funding should be earmarked for the retrieval and dissaminatioa functions
through information centers. A relatively small proportion of R&D funds
would be sufficient to support the information centers.

Economic evaluations of informat*or, activities are difficult andI
seldom present a total pictare of the operations. The central raechanics of
providing the engineer and scientist with information and the purchase costs
of that information are usually more attainable than the expense otherwise

incurred by the researchers in their acqu iring, screening, and evaluating

and making use of the data without ass itance from & speclalized ýnformaticn
activity.I

Furthermorc, the value of information aid its impact on the ulti-

mate research performcd almo~t deiy mensuration. What, for instance, is
the amount of research redundancy due to lacking infortzation? WhzAt is the
value of having pertinent infornmation prilir to the performance of research?
What funds are necessary on a continuing basis within a~ reiearch orgzni7.a~-
tion for information services-I

The standard searteh ý_valu-nticvr, for,,aa -ts-u-ned from the users gilve
some hiot as to cost uavwngs resulting fromr receipt of timely, pert*,'-en'. lnac'r-
inntion, btit even th-,3sz returns are nco. comoitettiy zeliabie raKen strictly at
fiace value. As an exarrcvle, one person contacted indizated no cost ts-vi~aps
occurred Onc te ssmrch re,5als, buf., as a direct result of the sea,-ch re-
suits, an -p~ated work effort was cancelled. Presumably, thle work effort
otherwis*c Avuul, :.ave ee.- carried out, and probably at a cons idera"Ze Q'ýst.

Th-e Air Foýýcfe Machinability Date. Ccorte:- (AFIMDC) bas pti~ished
SoMe figures on s~arch costs. and cost savings resulting from information
provided by the AFMI--C, The average cost for IOOZ nqiidprocessed
during the- pcriad of February 1, 19367 to January 1, 1968, is reported ac
$52. 61S; an inqciry is defined as eit-hrr a document search or a ilata search
fo2- a particular mach-ining saituation. The costs the previou3 two years were
$47. 45 and S45. 02 respcctively.

4
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The reported costs of inquiry processing approximates $53, 000
($52. 66 x -1002) or 30 percent of the total operating costs ($172; 764. 50 ex-
cluding fixed fie). Thirty-five percent of the total costs were for the input
activities of document acquisition, evaluation, and data processing; and 8
percent for the system functions of systems analysis, modification, and
control. The remaining 27 percent is attributed to data products, handbooks,
and annual reports.

In studying the overall costs of an information center, the input
and systems costs perhaps should be included in the average cost of process-
ing an inquiry. If so, the $52. 66 figure approaches the $1Z5. 00 range. How-
ever, AFMDC e~timates that thc dollar value for a set of recommended para-
meters given in response to one machining situation is a very conservative
$POO.00 and usually runs into the thousands of dollars; this represents an
irmpressive return on investment.

An important factor to consider in evaluating any information
activity on an economic basis is that there is a certain initial "start-up"
period. This incubation period is needed to establish the system on an oper-
ating level before the user can receive satisfactory service. The service
must ultimately prove itself to the user by its performance. The greatest
cost is incurred during the initial period when the service rendered is mini-
mal. Once procedures have been established and user needs are starting to
be met, an opportunity exists for improvement and expansion of services
into other areas. From first-hand experiences and from reports of others,
the initial period required to become established and to begin to be accepted
by the user population. usually is from one to three years, depending on the
scope of the information activity. Obviously, an overall economic evaluation
of an information center is a function of the state of maturity of the center.

-< The preceding discussion of economic criteria for evaluating infor-
mation systems has been presented to point out the many difficulties associated
with such economic evalu-'tions. Too often information activities are looked
upon as "luxury" items which deserve support in a favorable economic climate
but which suffer first and most when funding becomes scarce. It is rarely
recognized that eliminating information services may contribute significantly
to mncreasing overall costs in R&D activities.

Economic factors to be -reaented in this report represent actual
cost experiences in the operations cf the AMIC document retrieval system.
Cost brealdown is given to show relative exp,'nditures in various facets of
tht operation.

'p 5



c. Summary

For evaluating the AMIC document retrieval system, the ability of
the system to meet the informatlon needs of the users and the variations in
costs over a period of time are two primary criteria. It is widely recognized
that information services are expensive to maintain. There Is considerable
controversy today on the mechanism for funding information centers. Although
some cost figures are available, it is very difficult to astablish the correspond-
ing cost savings effected by providlng timely, pertinent information. All too
frequently information services have been considered as expensive overhead
without taking into account their overall economic and other advantages. The
purpose of providing cost figures in this report is simply to give relative costs
and reasons for changes as gu�ideline for determining the efficiency of the

AMIC document retrieval system,

2. AN ANALYSIS OF THE STANDARD AMIC SEARCH EVALUATION FORM

An analysis was made of the standard AMIC search evaluation forms
(AFML Form 3a - Figure 1) to evaluate not only the performance of a number
of information centers but also the effectiveness of the format and content of
the form itself. Completed forms were analyzed for the Plastics Technical
Evaluation Center (PLASTEC), AMIC, the Thermophysical Properties Re-
search Center (TPRC), the Defense Documentation Center (DDC), DDC searches
of DD Form 1498, the Electronic Properties Info):mation Center (EPIC), the
Science Information Exchange (SIE), the National Aeronautics and Space Ad-
ministration (NASA), the Defense Metals information Center (DMIC), searches
of Commerce Business Daily (CBD) items, the Mechanical Properties Data
Center (MPDC), the Defense Ceramics Information Center (DCIC), and the
Foreign Technology Division (FTD). The primary interest relative to the
work reported in this final summary report is in the AMIC results, but it is
worthwhile to compare the performance of AMIC with that of other informa-
tion activities.

Eighty-three completed forms responded to by requestors regarding
search items delivered by the AMIC were analyzed. Item A of the AMIC
search evaluation form deals with system effectiveness. The number of
items sent to the requestor by the AMIC was relatively small. Over 757c
of the respondents indicated that fewer than 15 items (abstracts) were sent.
Table I shows the comparative numbers of items sent by various information
centers. It can be seen from Table I that NASA and DDC usually return more
than 50 data items per search request ý60% or more).

6
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Figure I AMIC SEARCH EVALUATION

AMIC Source Evaluation No.

Information Source

Date Sent Date Returned

Number of Information Items Sent

A. EFFECTIVENESS OF SYSTEM

1. Relation of material received to question asked.

Estimated Percent

Close Relation,•* .• • , • , %

Moderate Relat ion*.. •, __________

Remote Relation... .... ______

No Relation... .. e • oo, _

2. Material was pertinent end new to me..oo _

B. EFFECT OF MATERIALS RECEIVED

I. Effect on work done.

Changed course of work *ee....eeeo8*e.e***[

Confirmed requirement for proposed work , s,. 0 o -1

Indicated some anticipated work was unnecessary....

Only effect was time required to c:heck materialo0 4... 0

Other (please specify) *........ •....e ,. []

2. Please give estimates of the value of the information received. (Indicate if negative.)

$ - or _Manhours.

C. GENERAL INFORMATION

1. Please identify agency that benefit•ed from 'his service.

[_1 Air Frice 71 Army 7 Navy 7 ARPA

SAEC L7 NASA rnFAA

E] Others (Specify)

2. Response ti.-.. L I O.K. 71 Very slow

3. This service was intended to support
Yes No

Limited War 7 [
Weapon System [- [- Identify Weapon System

PLEASE FOLD, STAPLE. AND P.ETURN (See Other Side)

A. FML FORM 30 PREvIOUS EDITION Of THIS FORM MAY BZ USED.

"7,



TABLE I: NUMBER OP INFORMATION ITEMS SENT

NUMBER OF INFORMATION ITEMS SFNT TO REQUESTORS

Five or Moz e Than Nct
Less 5-15 14-.30 31-40 50 5ated

PLASTEC 2 2 1 1 1 0

29% 29% 14% 14% 14% %

*AMIC Z4 38 12 4 2 2

+TPRC 0 0 0 0 0 3
07o 0% 0% 0% 1O% lO0%

*DDC 1 2 1.0 4 25 0
2% 5% 24% 1~ 60% 3

*1498 5 17 13 7 8 0
10% 34% 26% 14S 16%

+EPIC 3 1 0 0 0

60% ZO% 0% 0% 26%

*SIE 16 24 6 2 3 0
31% 4?% 12% 4%6% 0%

*NASA 3 4 5 2 21 3
8% 11% 14% 5% 6z.% 0%

*DMIC 2 4 2 2 7k 2
13% 27"T, 13% 13% Z0%

*CED 12 10 0 1 0 0

52% 43% 0% 4% 0% 0%

+MPDC 2 3 2 1 0 0
25% 38% 25% 12% 0, 0%

+DCIC 3 2 1 1 1 0
38% 5% 12%- 12% 12% 0%

FTD 1 1 0 0 6 1
11% 11% 0% 0% 67% 11%

MISCELLANEOUS 1 * 2 1 0 0

20% 2o% 40% 20% 0% 0%

NOTES: (1) Usually the "information item" will bc an abstract or a reference.

(2) Sources with more than i0 report- Are marked*.

(3) Centers marked wlt.n a (4) are part zf the AFML inforrnat' C6oa -t;.vor



Regarding the pertinence of the results, the AIviIC search evaluation
fzrrms provide ai. oppcrtunity to indicate Close Relatiou, Moderate Relation,
Remote Relation and No Relation by estimated percentages. To show how a
large multidisciplinary information centtcr compares --,ith a s M-aller more
specialized center, results are presented from DDC and the AkMIC. Table II
shows the distribution of responses by percentage ranges for A-MVC, while
Table III shows the same for DDC. Of the 73 AMIC requestors, 34 (41%)
reported that at least 50% of the references forwarded were of clese relation
to the search topic, while of the 42 DDC requesmors, 20 (48%) reported clo3e
relation of at least 50% of the references. On the other' hand 13 (16%) AMIC
requestors reported no relation to DDC's i'1 {26%). Thus, as shown in Figure
2, the number of false retrievals is greater fcr DDC than is the case with the
AMIC system. Since the average number of retrievals is greater for DDC
than for AMIC, (more than 50 in most cases as conrpared with 5 to 15 in moot
cases), one can see that the requestor is required to screen out nonrelevant
documents to a greater extent with retnrns from DDC.

Item B of the AMIC search evaluation form deals with the effect of
materials received by the requestor. Most respondents indicated thaL. the
ieturns from the various information centers confirmed the requirement lor
the proposed work. Very few indicated that the course of the work was changed,
but a significant number indicated that some anticipated work Xas unnecessary,
a fact which must contribute to cost savints to the recipient. Question B 2
asks for estimates of the value of the information received in either man-hours
or dollars. Very few respondents provided any information regarding this
question. Because of the very limited response, it is not considered valid to
make inferences about the value to the requestors of the information received.
It is difficult to assess meaningfully a dollar or man-hour figure for savings,
and there seems to be a reluctance on the part of most R&D personnel even
to admit that the information was valuable to them as indicated earlier in
Section I b.

Item C of the AtIUC search evaluation form requests information on the
agency benefiting from the information service provided, the response time,
and whether either limited war activities or a specific weapon system -%&ere to
be supported by the information service. In the great majority of cases, the
Air Force wuas indiea'ed as the benefiting agency. The acceptability of the
ekoonse tinie was ex;:eptionally good for all the centers. For the AMIC sys-
tem, 80% indicates respnsc timrie vas 0. K., 8% responded that rcsponse time
was slrv,, l4ss than 1% thought respon'fe time v~as very slow and 12% did not
anr.ier the que--;ion. The-"- is some indication from these results that' the

7sponse t~ime for thz. ;I is s.,mewhat slow compared to other centers in
at let a few cases.

9



STable II: RFLEVANCv BREAKDOWN OF SEARCH RESULTS FOR AMIC

Ciose Moderate Remote No R~elationship

Percentxge Range (Number Responces)

0 - 9 2i 26 38 44

10- 19 2 9 11 6

20-29 12 18 g* 3*

30 - 39 3 7* 4 3

40 - 49 1* 1 3

50 - 59 7 6 3 2

60 - 69 3 0 1 1

70 - 79 5 7 3

80 - 89 4 1 0 0

90 - 99 Is 4 4 9

No answer 10 10 9 13

Table III: RELEVANCE BREAKDOWN OF SEARCH RESULTS FOR DDCt Close Moderate Remote No Relationship

Pekeentage Range (Number Responses)

0- 9 13 14 18 17

10- 19 2 6 ,* 3

20 - 29 0 113 1

30 - 39 1 3 3 1*

40 -49 0* 0 1 2

50 - 59 a 3 0 0

60 -6 9 5 0 0 0

70 -79 5 2 0 3

80 - 89 C ( • 3

Ii.) - 99 3 0 0

N o answer 6 3 7

* - aver;,,e % zrclvance 2)c Iu~e Z1

I2
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I

The analysis of the results shows that the performance of the AMIC
system regarding system effectiveness, effect of materials received, agency
benefited and response time is basically comparable to that of other infor-
mation systems. The AMIC system appears to provide a relatively high
proportion of relevant material (at least comparable with other similar
systems) and tends to send fewer nonrelevant documents than most other
systems. Response time appeared to be longer for the AMIC at least in
some cases than for other infornmation systems.

It was desired by the personnel of the AMIC to obtain a more precise
analysis of how this specific system serves the needs of its requestors; it
was also highly desired to incorporate modifications as indicated from this
more precise analysis to enable the AMIC to serve the needs of the requestors
even better. With these considerations, it was decided to formulate a plan
for evaluating the AMIC system.

3. THE PLAN FOR EVALUATING THE AMIC SYSTEM

The plan for evaluating the AMIC system was conceived as composed of
two parts. The first part is concerned with the ability of the AMIC system to
serve the requestors by providing them with the information and information
services they need, and the second part is concerned with the efficiency of the
system as indicated by the costs involved in operating the system with particu-
lar emphasis on the change in costs over a period of time and the reasons for
the cost changes.

a. Requestors

To serve the needs of requestors, it was determined that it would
be useful to identify certain characteristics of the user population including
type of work, subject matter of work, information seeking behavior, etc.
Also it was desired to elicit from the request6rs the typee of documents of
greatest interest, the document sources of most value, documents which were
most difficult to obtain access to and any special problems with regard to the
document collection itself or to the operations of the AMIC system. Finally,
a verification of the results of the AMIC search evaluation form regarding
adequacy of response time and relevance of search results to the requests
was desired. An assessment of familiarity with Selective Dissemination of
Information (SDI) and its anticipated helpfulness was determined to be use-
ful. SDI profiles were explained to those expressing an interest, and re-
sponses were used to guide the establishment of an in-house SDI program.
'he evaluation form designed is shown in Figure 3.

12



FIGURE 3. EVALUATION FORM

DATE

AN EVALUATION STUDY OF THE

AEROSPACE MATERIALS DiFORMATION CENTER

1. a. Name of Respondent

b. Organization

c. Most recent search request

2. a. How did you learn of the information retrieval services of the AMIC?

b. Was your request(s) for information direct or through library, informa-
tion center or administrative facilities of your organization? (AFML
personnel directing their requests through MAAM would be considered
to be using their information center)

Direct Through Information center, library, etc.

3. How would you describe your work ar research?

Basic Research
Applied Development/Technical
Evaluation/Testing
Management
Librarian/Information Specialist

Comment:

4. What is the subject area or discipline of your work?

13



FICURE 3. EVALUATION FORM (CONT'DI

5. Whiech cf the fcllowing categorle.ý of docurneLits might provide information of
interesL or use to you ;n your work? Please add comments or qualifications
r helpful.

a. AFML in-house

A•ML sponsure-:
Other USAF spr-asored .. . .

Other DOD sponsored
Foreign Translaton (FTD)

NASA sponsored
AEC sponsored
Other

b. Theoretical

Sxluatin-n/T-sting
Applicattons/ilanufacturing_

In-•srvice Experience
Applied Research & Develop-

ment

c. Technical Report

Blbllography ,
Syt-Lposium proceedings
State -of-the -Art

alaidboe.k

Trade Literature
Comn[pter Programs

6. Were you aware that the actual documents are rvaitable corresponding to ab-
stracts sent from the AFML Library on loan?

Yes No

Hard copy or microfiche documents can usuaily be obtai"ned for permanent
retention from dhe Defense Documentation Center (DDC) or the Clearinghouse
for Scientific and Technical Inform'd:,n (CF&TI). AD rurnbers are proviled
on the abstracts you reccive where available for ordering purposes.

7. Please help us in evaluating our services:

a. Were the results of the search(es) returned to you fasZ enough?

Yes No

How long from query initiation to receipt et results?

Is there usually some minimum time required betvjeýýn query initiation Lo

receipt of results? Yes No Approximately

what is this time factor?

b. Was the information retr3eved pertinent; did you receive what was re-

quested? Yed _ _ No __-- _

Comment

14



FTGURE 3. EVALUATION FORM (CONT'D)

8. What other sources of informatinn or data do you use?

a. Abstract/announcement services e. g. Chemical Abutracts, NASA SCAN
DOC Group Announcement Bulletin (GAB), etc.

b. Information Analysis Centers; such as TPRC, PLASTEC, DMIC, AMIC, etc.

c. Corporation (agency) l.br-ry services, revieN reports, information center
or STINFO O7FIC-.Z

d. Do you personally regularly perform literature searches from the library.
personeJ document collection, etc.

Yen N r,

e. Do you participate in any type of Selective Dissemination of Information
(SDI) service e. g. ISI, POST-J, ECOM SDI, CA Condensates, etc.

Yes No

Would such a service be/or ie such a service valuable to you?

Essentiel for my work

Very useful
Moderately helpful
Only of fring ý. usefulness
No benefit

f9 General Com__ments:

Since your last search, the .AMIC system has received many new acquisitions
and has been considerably updated and expanded '&ith more flexible search
strategy capabilities, additional terminology, state-of-the-art, handbook.
symposia, bibliography documents and other Imp•rovements.

15
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FIGURE 3. EVALUATION FORM

10. Suggestions :or improvements in the AMIC system, particularly as might
apply to yovr fields of interest of your research requirements:

Thank yot: for your time and cooperation.

Please mail this form to:

Mr. Frederic L. Scheffler
Room 453 E/R Building
Univisity of Dayton
Dayton, Ohio 45409

16
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The methc'dology employed in obtailaing responses was to makea
number of telephone calls to a selecte0 representative cross-section of re-
cjuestors v-ith the information being recorded o'i the form~s during the tele-
photi6 conversation. )!5y thbi technique the a&,equacy of the form coz~Id be
Ozecked, and the person rontacted cct-id interact 'Pc~yWith the -quest'orir.
A r~uraber of helpful ide;;s wer- ob-ýaed Isy this rrtthrid. and certý`n mod'-
f`.t!ficon were ~rizorp-),,ited i n the form to be &uabmitted ty mail. Figure 3
represents the r~..&iiiied form.

Approximately four hundred requestors were selected from' those
who had submitted one or more requests in thý? period 1967-1969. The re-
questors represented AFML personneal, personnel from othe.- Government
agencies, both DOD and other branches, UJYRI) requestors, and requestors
from industrial organizations who are DOD contractors. Twcn'.-y-nine tele-
phone contacts as described above wiere made. The forms with -eturn
envelopes were mailed out to 340 requeste~r-. Follow-up letters and addi~tional
forms were sent out to those requestors who had rxot r~spotuded within six to
eight weeks of the original mailing. Statistical data- regarding the returns
were accumulated.

b. Economic considerations.

An indicaticn of the efficiency of the AMIC document retrieval
system is giv-an ily examining the costs of operations and the work accomp-
lished for a given cost. TIhe pr-;.mary cost involves salaries, wages and
.verhead. The cos' of equipment, equipment rental, office supplies, ma-
terials and servIces etc. represent an important but relatively small part
of the cost's of the AMIC operation. Time spent by personnel in performing
the work bssociated with various AMIC operations has been distributed by
task numbers "nd reported in the three previous annual summary reports by
percentage of time for each task number. In all cases t-he major portion of
tme and consequently the cost has been spent, as would be expected, on input
operatic-ns. A significant but surprisingly small portion of time has gone into
search ocerations. The portion of time spent on updating and thesaurus de-
velopment has varied r;erher widely depending, in part, on the extent of the
thesaurus revision and, in p~art, on the efficiency with which th.- revision was
made. Special assignments in support of the Materials Information Branch
but niot directly related to tiie operation of the AMIC document- retrieval
6ystem have accotinted for a significant amount of tirme.

in ~rI~ng the c.,st figures it appaared that the costs6 for salaries.
wages -md overhead viould t-epresent a goad approximation of the costs for the
va:iou:ý activitiesq. Ths cmbto to be examined closely are the input costs in-
C3luding student ýL,4 professoonat time fcr indexing and associated clerical
processing and record keeping, ---nd "he search costs, ;.nk luding professional
Htie in iormulatIng search strategy, search ru~n coats, a-,earct- rcreen',ng and

17



associated clerical costs. Also a breakdown of costs for• a typical contract

year w211 be presented.

4. 1• ESUJETS

a. Requestors

The requestors represented many elements of research and deve-

lopment personnel and a nunmber of organizations, both Government and non-

Government. Of the requestors contacted, approximately haltf were front the
S~AFM~L and the other half represented all other requestor organizations. Of

the 369 telephone calls and letters sent out, 182 returns w~ere forthcorning
for a return ra•te of 50%0. A number of contacts 'ould not be made due to
death, transfer, retirement, etc. For purposes of analyzing the requestors
and the performance of the AMvIC system in meeting their needs, AFM/I1 azid
nun-AFMvL reqtuestors were treated in twvo separate groups. One hundred[
and two returns were received or responded to by telephione from the AFML
and eighty re•,ui-ns came back from the other organizations. The distribution
of requesters by organization is given in Table IV.

i Composite results from responses to the evaluation form which

could be readily quai'tlfied are given in Table V. The responses to Qu~estion
: 4 deaiirg with the subje6zt area of work are provided in Appendix I. Th.• largt•
•,' majority of resp'ondents indicated that they are engaged in applied developmtent
• and technology. A slgrsificant number are concerned with testing and ec-aluation.
•: Surp~isingly, fewer requestozs are engaged in basic research than would have
S~been expected, especially for non-.AFM~L organizations. It can be inlferred from

these results that for the AMVIC document collection, particu~lar emphasis should
be ph~ced on documents dealin~g with applied research aspects of aerospace ma-
t•.rials, Pmerhaps fu~rther efforts should be made to make basic research people

more aware of the AMfIC systems and its service.

The enxbject areas of most initerest were determined by assigning one
or more AM£IC subject categories as described in detal'. in Appendix IV to each

respondent as in.dicated by his response to Question 4. Table VI indicates the

distribution by su~bject category. These data are presented graphi., ally in Fig-
u~re 4. These results ibdicate strongly the intcrest of the requesters in engirneer-
ing, rnetallurgy and chemistry. A number of other ar-eas are also of significant
interest. These results have imxplications with regard to the acquisition of new
docunments and also provide considerations for thesaurus~ and active vocabulary
terms to insure that the document collection reflects the neecds of the users of

the AMVIC system.

18
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TABLE IV RESPONDENTS BY ORGANIZATION

AFML

MAA Materials Support Division

MAAA Aeronautical Systems Support Branch

MAAE Materials Engineering Branch

MAAM Materials Information Branch

MAAS Space and Missiles Systems Support Branch

MAC Advanced Filaments and Composite Division

MAM Metals mnd Ceramics Division

*MAMC Ceramics and Graphites Branch

MAMD Strength and Dynamics Branch

MAMN Processing and Nondestructive Testing Branch

MAMP Metals Branch

MAMS Advanced Metallurgical Studies Branch

MAN Nonmetallic Materials Division

MANC Plastics and Composites Branch

MANE Elastomers and Coatings Branch

MANF Fibrous Materials Branch

MANI Fluid and Lubricating Materials Branch

MANP Polymers Branch

MAT Manufacturing Technology Division

MATE Electronics PFanch

MATF Fabrication Branch

MATP Materials Processing Branch
MAY Materials Physics Division

MAYA Analytical Branch

MAYE Electromagnetic Materials Branch

MAYH Exploratory Studies Branch

MAYT Thermal and Chemical Physics Branch

19



TABLE IV (CONTINUED)

WPAFB (not AFML)

1. Aeronautical Systems Division

2. Aeropropulsion Laboratory

3. Aerospace Research Laboratory

4. Avionics Laboratory

5. Cataloging Office (ASD)

6. Deputy for Systems and Equipment Managem.ent (ASP;

7. Flight Dynamics Laboratory

8. Logistics Command

9. Support Services Office (ASD)

Government Agencies

I. Air Force Civil Engineering Center

2. Dept. of Energy, Mines and Resources of Canada

3. National Aeronautics and Space Administration (NASA)

4. U.S. Naval Ordnance Laboratory

5. National Security Agency

6. Naval Systems Command Headquarters

7. Plastics Technology Evaluation Center (PLASTEC)

8. Tinker Air Force Base

9. U.S. Dept. of Interior-Bureau oi Mines

Univers ities and Industry

1. Aerojet General Corporation

2. Aeroquip Corporation

3. Allis Chalmers

4. Aluminum Industries

5. Babcock and Wilcox Research Center

6. Bendix Corporation

7. Boeing Company

8. Brur.wick Corporation

z0



TABLE IV (CONTINUED)

(Universities and Industry Continued)

Universities and Industry

9. Catiaiian Westiaghouse

M0. Clary Corporation

11. Collins Radio Company

12. Dexteir, C.H. & Sons

13. Esso Research

14. Fairchild-Hi11cr

15. Goerz Opt.cal Co-npany

16. General Dynamics Curporation

17. General Electric. Cotnmpy

18. Hercules, Incorporated

I9. North Carolina State University

20. Olin Corporation

Z1. Raytheon

ZZ. Richards Industries, Inc. -Jordan Valves Division

23. Scoto, Incorporated

24. United Aircraft-Hamilton-Standard Division

25. University of Dayton

26. University of California

27. University of Utah

28. Univerttity of Vermcnt



I
TABLE V. COMPOSITE IESTU LTS FLOMt EVALUATION rORMS (See nvaý'ation Form - Fg. 3)

Ouestion No. A_.WL CTHER

2,b. , 7OY was your requedt forwarded?
Dkre(;t 18% S0%
Throught Infor. Ctr. fetc. 82% 50%

3, How w°oul you describe your wcrk?

Baski Reoearch 18% 6".J

Applied Development/Technical 58% 48%
Evaluation/testirtg 12% 1 63

Management 9T0 4%
Librarian/Info-rmation Specialist 3% 1476

6. Were yc¢ aware that documents are av'•_abk or. - 10n?

No 1• 6%/

7. a. We-e the results returned co you laet -an.ugh?

Yes 2 79%
No 7@7 3%
No Answer 21N 13:;
Response Time 3wks. 4wks.

Is there a time fac:or for ,eceiving ý,earch resulto.
Yes 40% 45%
No 42/ 36%
fNo Anwer 18% 190
Time Factor Zwks, Iwkz

7. b. Wzs thz Informattcr, acnt pertinent?

Yes 64% 65%
No 14% 34%
No Answer 22% 21%
Comment

Nothing New 9% 4%
Very Hlpful 2%, 4%

8.d. Do you personally regularly perform literature searches?
Yes 43% 51%
No 50% 48%
No Ans%ýer 7% 1%

8. Z. Do you Pjzrticlpate in an SDI serv'ce?

Yes 15% 15%
No 7714 74%
No Aiiswer 8% 11%/0

Wh~t is or would be the v-lue of such a service?

Essential for my work 6% 7%7
Very Usofni 2--9% 32%6
Moderately hecpful 26% 26%
Oi,]y of fringe usefulness 18% 17%
No ben;S. 5% 8%
XNe --.iwer 16% 10%
Whak is SDI? 0,XI 5%
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TABLE VI DISTRIBUTION OF AREA OF INTEREST BY SUBJECT CATEGORY

Category No. of Requestors*

01 Aeronautics 8

0"- Ceo-Sciences 1

03 Chermistry 22

04 Ccrnputers Electronics 10

05 Adheseves 5

06 Sealb 1

•07 Ceramics, Graphites 9

08 Coatings-plastic, elastomer3 12

09 Composites 13

10 Ffters, tr..xtiles, cloth 6

11 Metallurgy 28

IZ Ibricants, oils 5

13 Pnlyrr ers, Plastic 8

X4 Elastomerti, Rubber 7

15 Cleaning crmpds. G

16 Wood and Paper Products I

17 _Fuels , Propellants 7

18 Mechanical Engineering-,Manlu, Tech. 3?

19 M•ethods and Tecting appazatus i8

ZD Nuclear Science, Radiation 6

2. Physic(. 13

n2 Sp.ze, Missiles

4'Some ir more thaa one ,aegory.
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The types of documents which are of most interest to the respond-

ents were determined from Question 5 and are shown in Table VII. The types

of reports desired by generating or sponsoring agency are very evenly dis-

tributed If one combines AFML sponsored and AFML in-house, about 30%

of the rel,)rts desired can be accounted for. The AFML Library is on dis-

tribution Lists for all AFML generated and sponsored reports, so this source

should be compleýte. By type A ',:ork activity, applied research and development

is the most frequently cited, but there is very even distribution of responses

among all the types. Although technical reports are most oftet. listed, there

was a surprisingly strong indication that symposium proceedings, state-of-the-

art reports, bibliographies, handbooks, trade literature and computer p~iograms

are also desired. Recently these types of documents except trade ii.cerature

have been indexed and added to the system in addition to technical reports,

although the indexing is not as detailed as for technical reports. Ab)out Z5%' o.f

the respondents indicated that all the listed types of reports in all listed cate-

gories are of interest.

A listing of each item without regard to category was prepared and

ordered according to the number of :esponses per item. This list is shown in

Table VIII. From this listing it can be seen that state-of-the-art and symposium

proceedings are very much desired by the requestors. Appi'cations/ manufac-

turing and applied research and developme-t reports are considered very aseful

by the requestors.

The information sources utilized hy the requestors were obtained

from Question 8. A number of sources were listed including abstract/announ-

cement services, inforr-ation dissemination centert0, iibrary services, peosonal

library collections, personal contact and iournal literature. A listing of the

tweaty-five most often cited information sourcres is given in Table IX. From

these data one can see that there is a fairly great de~ei,dence or information

dissemination centers and t.urrent awareness activitieý, Most requestors

dicated reliance on internal information services sa,:h as a STINFO office or

corporate information activity for their information needs. 1his is further

underscored ht- the fact that half or' fewer of the respondents indlceted that

they reguilalry perforai th•-A o'wvn .literat'=:e searching..

FrLym responses to Question Sd and 8e it was leerned that only about

15% of both AFML and other respondents currently participate in an SDI service.

Yet over 60% indicate that such a servic- would be at least moderately useful

in their work. These data, especially from AFNIL, vwere particularly valuable

in initiating an SDI service for AFNML personnel as reported in Section 4. The

responses show a very strong interest in SDI services, and yet relatively little

was being done in this area.

25



TABLE I'll 7'YPEF OF DO'UMENTS DESIRED

BY SPO•'S3R1NG OR GE-AJRATIN30 AGENCY

NASA cr-insored 16%
AFIML sponsored 16%
Other DOD sponsored 140%
AFML In-House 14%
USAF sponsored (not AFML) 13%
FTD translations 13%0
AEC sponsored 9%
Oihez 5

BY TYPE OF WORK ACTIVITY

Applied R & r 26%
Evaiuption/T esting 22%
Applications i/,vanufacturiug 21%
In-s ervice Experience 16%

Theoretical 158

BY TYPE OF DOCUMENT

Te:hnical Report 19%
Symposium proceedings 29%
State-of-the-Art 18%
Bibliography 14%
Handbook 13%
Trzde Literature 11%
Comnputer Programs 7%



TABLE VfII Categories of Useful Documents in Descend^ng Ord-t.

AFML OTHER

Category No. of responses* Ct r N. o respo.,ses

State-of-the-Art 57 Tech. Reports 48

Tech. Reports 56 App] cationis /Manuiactu ring I4

Applied R&D 55 Symposium 44

Symposium 54 Sta~e-of-the-Avt 43

Other DOD Sponsored 48 Ev'aluatioa!testing 41

NASA Spons o red 47 AFML Sponso red 39

Applicatioas Manufacturing 44 Applied R&D 39

AFML Sponsored 39 NASA Spo~isored 36

Biiblio raphy 36 Bibliography 33

Other J""; ponsored 35 AFML in-house 30

Evaolv.ziou/tei•"ng 3ý Other USAF Sponsored 29

Handbock 33 Handbook 28

Trade Literatire 33 Trade Literature 25

.A.FMt.. in-house 30 In-servlcc Experience 24

FTD translati-r.s 26 Obher DOD Sponsored 23

In-seruice Expzcence 26 Theoretical 19

Theoretical 25 FTD translationi 18

AEC Sponsored 13 AEC Sponsored 16

Coniputer Programs !0 Computer Programs 12

697 500
*Ucually more than one category Df interest checked.
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TABLE lX INFORMATION SOURCES OF REQUESTORS

No. of rESponves

SOURGE AFML OTHER ORGANIZATIONS

1. Deiense Metals information Center (DMIC) 44 24
2. Chermical Abstracts (CA) 32 Z3
3. DDG Group Announcenment Bulletin (ZAB) 22 15
4. NASA SCAN 20 16
5. STINFO or Corporate information activity 20 12
6, Technical reports 17 7
7. AMIC 16 10
8. PLASTEC is 11
9. Libraries 8 13

10. Abstract journaW (other tnan (CA) or NASA
STARI 8 8

11. Thernnophysi'.al properties research center
(TPRC) 6 7

12. DDC literature search 5 7
13, Foreign Tech)Aolog- Division (FTD) 5 1
14. Personal Con?...r 4 0
15. Journals 3 5
16. NASA literature search 3 6
17. NASA ST AR 3 7
18, Defense Cera -cs inf~urmailion Conter (DCIC) 2 6
19. Mechanical Prr•extie,, Data Center (MPDC) 2 4
20. Electronic Prop•wtles i•,formation Center

(EPIC) 2 z
21. Persona, library 1 2
22. Clearinghouse CAST FAST 0 5
23. Air Force Mechinability 2Paa Center (AFMDC) 0 4
24. Ouicksort reinforced p.laatics syzftem 0 2
25. National Bureau of Stawkd F3 0
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Although an ojpportnuity was provided for conaments and sugge;5cicns
for Improvements, on!,, about 1l&%1 of th~e i-espondents ý*eitrned any comments,
Nonetheless. a number of tase~ful item3 were me:ntioned. YTn summary, several
;,cmments were received3 on the inad1e'uate qualihy of abstracts from a repro-
duced copy standpoint Faster ser-vice was donired by several respondents.
Coacerning the content of the material returned- more recent and more specific
*Yiaterial were indicated as being desired by -.everal inividualq. A caurnber of
respondents desired to know more about the AMIXC both organizationlallyr and
with regard to its services an~d 'eapabllities. A better coordination of informa-~
tion servicec and informa~tion centers providing the services was suggeFsted.

Specific comments recnived indicated desires for classifie6 material,
infornit'on on fnr-,ign alloy designations and their corresponding compositions,
inclusion of journal lHcerature, inclusion of Air Force sponsored theses, a re.-
ferral service to aa expert in the area of &ý perticulhr search request, access
to patent literai-ure and particic-attion in the AMIG SDI service.

b. Ec-nnomic con~lderations

Since 1966, tasr, numbers have been assigned to various AMIG docu-
nrent retrieval system activities to indicate the distribution of effort. The dis-
tribution of profeýssional and clerical time by task r~um-ber for tile con-tract year
1969 (1 DEC 68 - 30 NOV 69) is given in Table XIII in Section III of this report;
the task namber definitions are provideA in Figure 10. The dollar amounts for
the past foutr years exper-ded on the various task nurn1e2z5 is sh-,vwr in Figure ~
These amounts accolint for salaries, w~ages and overhead.

It can be sev:- from Fi&,re 5 that by far t?,e major --ffc!ýA goes into
Task OZ which {nclud-,r zll cosls of rocum~ent input ircle-ling clerical, pr-ocessirg
and record kreep~ng, indexiag and revic'- lndnxing. -Ftart'nM, ir _cn~ract yeae
this, all~e keyjvinching hz.6 bpen -eformed by t'ie ' Daa ervcal peri~ion,A ando thos

thi67,i all keypurnchilig hwZ3 pere fevor_"d by i Data Ser-icalý Sectionr1 paio toes
coss aa ta, eflctý'_in hý:aalrie),wags ad oerhad crContract Yt--ar

1966. Isofitrstoloatteulcoto rcangdocume.)-%s into the
kfst.zm, FIgure 6 !!Iows the cost per document for eac!h of 'ýhe four years as

detcrmined from tý&ýaries, -niages aud overhead 61vided by the ou"nber o! loc~u-
ment~z procesoed in a contract year. From this figuie it can be seen that theIcost pc-zr document has remainted almost the same over the four yeears :tt about

0l per item entered iaito the systerr. Penner quotes the comparable cost of
ýadxin adocument in an information system described by Montague in Amnerican

Documentation as T,15 No adjitstment for inflation was made in tindse fi-.iree.
in a somewhat analoqoxi4 situation it has been reported that the- average ccst of 1
orighiall cataloging of a ý,ook into a conventional library collection is about $7. X01

29



WW

g ~ - ~ -~ , a ata - -

noII
4m i im N__

I *4

aV I 00

31('



CI

'0

4a

m*woiM v I -Nw 0 AO13M

* I I 3 1



During this time period the use of students for indexing has increased and the
use of professionals for original indexing has decreased. The cost of student
indexers is less, but their work requires review by professionals, whereas
original professional indexing requires much less review. The increased a.-2
of students, although it has not decreased the cost per item, has permitted a
greater number of documents to be indexed in a contract year.

The cost of performing searches encompasses the cost for main-
taining clerical records, the cost of search strategy formulation by an infor-
mation specialist, the screening of the search results by an information
specialist, and the computer cost for rut.ning the search. The average cost
per search for the last four years is shown in Figure 7. It is a requirement
that before a new program is initiated by the AFML, a search must be ran by
the AMIC to ensure that the new program does not duplicate previously per-
formed work. These searches usually arrive in large batches, and the effi-
ciency of processing batches of searches is greater than processing searches
one or a few at a time both from a computer standpoint and from the standpoint
of professional and clerical time expended. Because of the relatively large
number of such searches in 1966 and the relatively small number .since then,
the cost per search figure was significantly lower for that year. The effect
of batching of searches on the computer cost per sear':h is shown in Figure 8.
There is some variation within the batching due to variations of length of
"search strategies and the number of retrievals obtained. However, as a

general trend, it can be seen that batching of searches as much as possible
reduces considerably the computer cost per search and, correspondingly,
the professional/clerical cost per search goes down with increased batching.

A breakdown of the total operating costs of the AMIC document
retrieval system for Contract Year 1968 is shown in Table X. Approximately
88% of tht operating costs can be attributed to salaries, wages and overhead.

5. MODIFICATION OF THE AMIC DOCUMENT RETRIEVAL SYSTEM

In response to analysis of the resu,'l..' of the evaluation of the A0.IC
document retrieval systern certain m.odif.carios• were incorporated In pro-
cedure3 and in types of nmaterial, "lijpat into the system. Descriptive ma-
terials were prepared to be subrnitted to search requestors with the first
reque:r serviced for an individual. One form explains how the requestor
should evaluate the abstr-acts forwarded to him ard indicates that all searches
are scrci-ned by an information specialist before being returned to tihe re-

quc•tor. The other form provides a description of the AMIC both from an

3z
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TABLE X

OPERATING COSTS OF THE AMIC DOCUMZ.NT RETRIEVAL SYSTEM

1DEC 67 to 30 NOV 68

Operating Costs _2ctal

Salaries and Wages

Task 01* Gener%1 $21,
lask 02 Input 47, 409
Task 03 Output i, 500
Task 04 Updating 4, 'CO
Task 05 Resedr,:h/Materials

Inlormation Builutin 10, 50
Task 06 Special Proj-.cts 13,800
Task 07 -kilcrofilming 500

$105, I00

Overhead S 52,300
iequipment
Materials and Services ** B, IZ3
Equipment Rental 3,
Communications 150
Travel 1, 6(•0

TOTAL $155,850

* See Figure 9 for more detailed breakdown of task numbers.

I* Includes subscriptions to Chemical Abstracts, Post-J, Post-P,
and CA Condensates, current awarenesu services.
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organizaticnal standpoint and from the standpoint of the services nrov'ued and
types of docu rrents by subjecc matter contained in the systcm. These items
are shown in Aptaendix IiI.

From cortments and suggestions received, ce:,tz.t2 vocabulary and the-
sauvus additions were mde. !a the area of rzvtau gy, sup.railoys ar•. nov

indeaed and retri.-vable A-ilt gi eatex specificity. Specific aircraft and space
projects are decignated individuall)-. fldta ranges aralogrnus to the temperature

ra.,'gcz; were establ;'ined &-'o- p--ossure, tL'icrgv, frequency and wavelength. A
more detailed listing of polymers inclt$vng t .',niing of specific types of nylon
was niade.

Frcm the Btrongly cndicatef d!esires :) dhe respondents, special types of
reports are being indexed and added to the system. These speczal typ-es of
z2cocuments are as follos. tibli-.graphies, symposium proceed-ngs, computer

roatidbco,, tbhees, and foreign t'anslations. Theprogra rs, st.ate-of-th,- ý..t, t. . , :-

1-adexing of hese s doct-ments is not as detailed as is the case with the
atz~ndard technic-ai rupor,. Usisxa!ly more general terms i. e, higher generic
ievel (erms ;,rz e:-ploydd in such indexing. Trade literature vw-,s indicated as
bJ.ing of lsa~rly high interest, but the suitability of including trade literature
an-i h, t'rype, of trade literature which would be useful are matters as yet
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5e•:tion~ III..

DOCUMENT RETRIEVAL SYSTEM OPER•ATION

1. INPUT

In addition to handbooks ("H" access numbers) whi.ch have been i):.t to
the system since the previous reporting period, state-of-the-art doc-iments
("SA" access numbers), symposium proceedings ("S" access numbers) and

Bibliographies ("B" access numbers) are being indexed and added to the AMIC
document ret'ieval system on a continuing basis. Also coriputer programs,
theses, foreign translations, AFML in-house and AFML sponsored reports
are designated by special vocabulary terms, although the reports themselves
are assigned regular access numbers.

The past year has seen a continued increase in the quantity and percent-
age of documents being received in the form of microfiche. At the present
time. approximately 90 percent of the documents forwarded to the University
for indexing are in the form of microfiche. Because of the acquisition of
suitable microfiche handling equipment, little difficulty has been experienzed
in making the transition from hardcopy form to microfiche form.

During t.he period covered by this report, I DEC 68 through 30 NOV 69,
approxiniately 7100 documents were indexed and processed into the system.
Of this number, 112 were handbooks, 215 were state-of-the-art, 134 were
bibliographies and 115 were symposium proceedings. The documents were
indexed with an average of 20. 5 terms per document (exclusive of automaticI gcr-ic postings) with an average indexing time of 30. 5 mninutes. Distribution
by subject category is shown in Table XIV in Appendix 51. Tlwfre are now
approximately 45, 000 documents in the AMIC document retrieval system.

2. SEAR CHING

A total cf 342 technical requests were processed by the Information
Systems Section during the report period. This represents an increase of
34% over the previoue reporting period. An avc.zage of ten abstracts were
i-lrnted per search for f r','xding to the search requestors.

Figure 9 present5 the number of search requests procecsid by the AIC
document re,,kinval system since 1q63 on a contrz.cL year basis. The number
of requests ýs shown by total reque3"s, riquusts Ir ,n the AFML and requests

from organizations from outside the AF•VML. During the past year, the numbLer
of requests from organlza -)ns outside the A''I%.. increased only slightly, but
the requests from AFMAL increased signifizantly.
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A listing of search requests by subject category is presented in conjuniction
with a listing of documents input to the system by subject category in Table XIV
of Appendix II. A comparison of the two lists indicates a reasonable correlation
of search requests and documents by subject matter with the possible exception
that the acquisition of physics documents is considerably higher than the user
demand. The distribution by subject category of documents of interest as de-
termined from the evaluation study is also presented in Table XIV. The indi-
cation from these figures is that greater efforts should be made in acquiring
documents in engineering and manufacturing technology and in the area of
composites. It is noted that with respect to interest, there is also a deficiency
in reports acquired in the area of composites, ceramics, graphites, and plastics.
However, there are information centers in exti.tence or planned for each of these
material areas which do or will efficiently cover these fields.

A new search strategy technique has been devised using the present
Boolean AND, OR, NOT logic by which additional information can be provided
about the groups of documents retrieved. One of the restrictions of the pre-
viously used strategy is that the terms listed at the beginning of a search have
to be present as index terms for subsequent retrievals to occur with other index
terms. Furthermore, it was not possible to identify uniquely which terms act-
ually caused the retrieval to occur, or, if mcre than one retrieval term was
present. The new search strategy permits exactly this type distribution of
access number "hits" among groups which can be identified.

To illustrate the capability of the new search strategy, four terms -
FUEL CELLS, MEMBRANES, ELECTROLYTES, PERMEABILITY are con-
sidered. It is assumed that the terms are listed in order of importance, that
the most perti.ient documents would contain all four terms, and that, if any
one of the four appeared, the corresponding access numbers should be re-
trieved and printed for possible screenng. Using the new search strategy,
all possible combinations of terms can be allowed for and potentially fifteen
identifiable groups could be listed as shown in Table XI. By adjusting the
search cut-off appropriately, one can use the search strategy as a "filter"
e. g., only those documents which contain at least two terms could be selected
for retrieval. It is also possible to apply the same strategy to groups of terms
as well as to individual terms. The new strategy is particular!y useful when
the expected output of documents is rather large. When the expected number
of documents is small, the extra effort required for the new strategy is not
commensurate with the results obtained. With a small number of documents
retrieved, the probability of obtaining "hits" with all or even most term com-
bir-ations as indicated in Table XI is quite small. Furthermore, one v.ould
usually wan, to retrievw and screen all documents if the number retrieved is
small.
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TABLE XI DISTRIBUTION OF RETRIEVED DOCUMENTS BY
SPECIIC TERMS AND TERM COMBINATIONS

GROUPS NO. TERMS FTUML MEMBRANES ELECTRO- PERME-
OUT OF 4 CELLS LYTES ABILITY

I Group 1 4 x x x x

Group 2 3 x x

G~ r a 3 x1I- - - _.___ __ I___ __ _

Group 4 3 X x 'y

Groun 5 3 Y x x

Group 6 X

Group 7 z x

Group 8 2 X 'y

Group 9 X

Group 11 2 X x

Group IZ I y

f7 oup 13 1 - _

Group t4 I 1

Group _ _ 1. y
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Because of the bulk of the search tape, and the quantity of the update
data, it appeared reasonable to divide the data on the search tape into two
tapes. The document record data was divided according to the date of issue
of the documents. The active search tape contains documents from 1 JAN 64

to the present, and the reserve search tape contains documents issued prior to
1 JAN 64. Tne majority of searthes are run with only the search tape of re-
cent. documentsi, but both search tapes can be run as required. Two searches
were sel.ected and run both with the entire tape and with only the more recent
tape. Comparison runs were made for Searches 1600 and 1601. For these
two searches, which wert run as one batch of two searches, the entire tape
containing all documents in the system was run, and the new tape containing
only documents since I JAN 61 was run. Data obtained shcw that the computer
time for running the entire type was almost twice the time required for the new
tape. The computer cost was $30. 47 for the entire tape cnd $17. 11 for the re-

cent tape. The total number of dc.cumets retrieved indicated that the more
recent documents tended to be more pertinent to the search iequest. Twenty-
two relevant documents were found from the entire tape. and eighteen -e.e
found from the new tape only. Thus for these two searches, significant
savings were effected in computer run time and in search screening time
with very little loss of relevant documents by running only the tape of docu-
ments since I JAN 64. Furthermore, the more recent material .s usually
of highest interest.

3. THESAUR US

A thesaurus updating was made auring the reportirg period. Several
additions were made to the thesauru.xs and vocabulary as described in Sectior.,
!I, 5 in respon3e %,o needs indicated from the evalualtior. study. New teems
were added as shown to or necessary from indexing and searching, and cer-

tain infrequentiy used terms were purged from the system.

A further division of the thesaurus was performe-d to eisplay all the
organic fragments used in the U.D. fragmentation scheme for handtliag organic

compounds in a separate listing. The thesaurus is fully separated into three
sections - general te, minology, metallic rnaterial.s terminology and organic
chemical fragments. Indexers varied in their opinions regarding the degree
of separation, sonme persoris Preferring only the metallic materials separated,
some preferring oniy thc crganic chemnical fragments separated, and some
desiring the complete separation into three sections. A simple program has
been prepared which permits the thesaurus to be orinted in any of the aiterna-
tOve formats described above. With next pri.ting. "custom. thesauri" will be
provided according to the preference of the icdividup.l.

The couccpt of a collection term has been expandeG. P,.eviously, col-
lection terms had served to collect all terms -.ontaining energy, all terms
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contamning effect,etc. The new concept provides rather broad topics as the
collection terms with complete listings of terms related to those topics. An
example of such a collection term is shown in Table XII. It should be noted
that for terms under the collection term which themselves have narrower term
listings, the note "also see narrower term listing under this term" is added.

Further, terms which may be used in more than one sense are designated
with the note "these terms are not limited to this topic heading, but may also
be used in different conceptual ways depending on the context.'" A further add-
ition to the thesaurus is the term "ccllection term" which lists all the individual
collection terms. These new items enhance the asefulness of the thesaurus,
particularly for new indexer trainees.

"4. CHEMICAL ABSTRACTS SERVICE

The University has continued its subscription to the Chemical Abstracts
Service, Poiymer Science and Te'Thnology (POST-P and POST-J) and CA
Condensates SDI Services for the benefit of personnel in the AFML. These
services have been pruvided hy CAS with the actual search runs being made
on a service charge basis.

It w&s desired to develop local capability for running the 3DI profiles
against the CAS source tapes. Efforts were made to convert the Chemical
Abstracts search programs for use on the University's newly acquired RCA
Spectra -0/46. It was anticipated that the University could process these
searches at a lower cost than that which CAS was charging for this service.
Furthermore, the project was an excellent vehicle to achieve familiarity
with the new computer. A preliminary investigation was performed to deter-
mine if other CAS subscribers had attempted such a conversion. It was
discovered that the University was pioneering in this endeavor.

The initial software installed with the Spectra 70 was limited to an
Operating System (OS) of a lower level than that for which the search pro-
grams were originally designed. Attempts to by-pass these problems were
thwarted by the realizztion that a massive redesign of the CAS prugrams would
be necessary.

In February, the installation of the Spectra 70's Time Sharing Operating
System (TSOS) took place. The TSOS software is more compatible with the CAS
programs. However, not much progress was made in the ensuing month due to
hardware malfunctions.
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TABLE XII COLLECTION TERM DISPLAYING ALL TERMS CONCERNING

ELECTRICAL COMPONENTS

ELECTRICAL COMPONENTS - ALSO SDE ELECTRONICS

"ANODES 036100C

BATTERIES 0471000

*,CABLES 0731500

*CABLE TERMINALS 0731000

CATHCDES 0819000

*COILS 1016000

DRY CELLS 1Z96500

ELECTRICAL CIRCUITS 1334500

ELECTRICAL CONDUCTORS 1336000

ELECTRICAL GENERATORS 1338000

ELECTRICAL MOTORS 1339000

ELECTROCHEMICAL CELLS 134Z000

ELECTRODES 1343000

ELECTRICAL F!LAMENTS 1337900

ELECTRONIC COMPONENTS 1354500 - Also see narrowver termn listing
wuder this term

*LOOPS ?,167000

*PULSZ"S 3353000

SWITCHES 3939500

VOLTAGZ REGULATORS 45495C0

*WIRES 4594500

*These terms are not limited to this topic heading: but m ,v ,Iso be used in

diffrent coacope:;al w,ýys dapending or. the ccnte.t.
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: ~April and May were spent resolving discrepancies betveen th~e IBM 36C

and RCA Spectra 70 software which were allegedly compatible. Among i a
incompatibility problems are the means of handling of magnetic tape labelsf and staadard sort routines. One particular item dealing with the opening and

closing of tape files was proven to be a malfunction of RCA software. The
problem was documented and submitted to RCA autherities. However, before
the response was returned, an updated version (Release 3) of the operating
system was installed on the University's computer on June Znd and the mal-
function had been corrected. It was only days later that the CAS programs
were running.

The cost aralysis of running the CAS programs on the Spectra 70 pxoved
the costs to be prohibitive. A search costing $44 at the University could be
run by CAS ior $18. It was recognized that the University's cost could be
substantially reduced by program refinement, but not to a level to be corn-
petitive with CAS.

On September 26, a trip was made to the CAS in Columbus to discuss
the price discrepancy, the proprietary nature of the CAS data and their lorg-
term plans for retrospective searching. Among othter things learned, it wzs
discovered that CAS planned to raise their computer prices for servicing
searches from $165/hr to $240/hr. rhis increase would allow U.D. to be
competitive, and the project was reinitiated in November.

5. ESTABLISHMENT OF A SELECTIVE DISSEMINATION OF INFORMAIION
(SDI) PROGRAIvi FOR AFML PERSONNEL

It was determined by the Materials Information Branch that a current
awareness service foi t.FML technical perscnnel would be useful. Key indiv-
iduals who expressed a real interest In such a program were selected first
and search profiles were pi-iepared for thervi. In a number of cases Branch
C"hiefs submitted a single profile covering their entire group.

The new input to the retrospective search tape of the AMIC systemn serves
as the data source ;or ;.he SDI output. The normal search tape apdate procedurzs
result in a tape of the new data in the same format as the search tape. There-

- fore it is a simple ,m*atter to run the SDI searches using the same procedures as
for retrospective searches. A new SDI run is made every time an update is nmade;
the access r•umbers are printed out and corresponding abstract copies are pre-
pared and forwarded to tha requestor autornatically. This program has been in
effect since I JUL 69. As of' 30 NOV 69, 10F "IDI profiles had been estanlished.
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6. PERSONNEL TIME DISTRIBUTION

Time spent by per.sonnel en the coritract is assigned to categories deoign-

ated by task numbers to indicate the type of activity in which the persons are
engaged. From these data a cost distribution by type of activity can be made.
The task numbers are defined in Figure 10. The distribution by task number
is shown in Table XIII.
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DEFINITION OF TASK NUMBERS

01 General includes:

Supervision

Meetng & tripa

Holidays & sick 1eave

Writing of reports

Training of students

Time spent with visitors

02 Input Includes:

Assignment of accession numbers

Document accounting records

Preparation of irndex and abstract cards

Indexing

Keypunchin-

03 Output Ia--ludza.,

Preparation of starrnh stratagy

Search

Screening of searches

Search accounting records

Library loan functions

Keypunching

04 t pdatýng Includes:

Review of vocabulary and thesaurus

Changes or ajditions *3 previous records

"e-PLuhing

Acquisition of missing documents

05 (UD) ResearcS Incades:

Evaltaarann studies

Studies -•f new techniques

T-nveEtLF.--.ion of new systems



FIGURE 10 (Cont'd)

05 (AFML) Library Includes:

Preparation of Ma1 eriala laformatiin Bulletin

06 Special Projects Includes.

Work performed in support of the &FML

net directly related to AMIC retrieval system

07 Microfilming Includes:

Time apent on the rmicrofilmning of Index/

abstract records

08 SDI Includes:

Preparation of SDI profiles

SDI recordo

Keypunching

Photocopying of abstracts

Distribution of abstracts
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TABLE XI r!ISTRIBUTION OF PERSONNEL TIME BY TASK NUMBER

Profesmiondl and Clerical at UD

Tark Numbex Percent of time

01 20.1
02 46.9
03 !0.0
04 7'5
05 I. 8
06 12.1
07 0 .1
08 1.1I

Clerical at the AFM.". ,brary

Task Number Percent of time

01 9.7
02 57.6
03 4.3
04 9.9
05 14.5
06 3.6
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SECTION IV

SUMMARY

SAu evaluation study was performed for the Aerubpace Materials Informa-
-_+on Center documcnt retrieval systf.nm. Both system performance and economic
criteria were establiahed as gauges for evaluation. Particular care was taken
regarding economic considerations, and the difficulties and !angers of misuse
of economic data were pointed out. Analysis of respohses to the standard AMIC
search evaluation form indicated that the AMIC srstem compares favorably with
other information centers. To elicit more detailed user feedback, an evaluation
form was designed and approximately four hundred requestors were relccted.

Costs were examined from the standpoint of iistiibutior. of costs by activity
and the variation in costs over a four year time period.

Results of the evaluation indicated that there is a wide interest in special
types of documents as well as the technical reports. State-of-the-art, sympcsiuan
proceedings, bibliographies, handbooks, trade literature and computer programs
were indicated as being of high interest. Many of these special Lypes are now
included in the AMIC system as a result.

A number of respondents wexe unclear as to the services and fanctions
of the AMITf -..nd the rla:ionship of the University of Dayton to the Air Force
Materials Laboratory. Alco some were not sure I.ow to evaluate the search

returns nor, in sobe cases, were thel aware s•rat documents were available
on loan or for reteution in micrctiche fonri !-ora tihe A•ML, library. In ie-
sponse tc this need, the University prepared tw¢, fo-ns 4escribing how to

evaluate the abotracts and er=plaining the AM1C organizition and services.
These forms are now sent out with each fearch request.

A nuiriber of respondents indicated a high degree of interest in SDI, but
only about 15 percent were actually participating in an SDI program. Results
from this part of the evaluation form were especially useful in guiding the in-
itiation of an SDI program for AFML personnel.

Most of the respondents are engaged in applied development/technical
work. Surprisingly, few indicated that they work in basic research. In cor-
"relation to this finding, tho subject categories of interest were very much
oriented to mechanical engineering, metallurgy, chemistry, and testing and

evaluation.

The respondents indicated'a fairly high dependence on information ser-

vices, both within their own organization and ontside information services.
Less than half regularly perform their own literature searches. The Defense
Metals Information Center, Chemical Abstracts, DDC Group Announcement
Bulletin, NASA SCAN and the organization STINFO office or corporate equivalent
were listed most often as sources for literature seýrvices.
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Cost figures for the past four years show that by far the major cost item
is the input of documents into the system. The average cost per document in-
cluding aU clerical and professional effort and overhead has averaged about
$10 per item for each of the four years while the number of documents indexed
per year has doubled from 1966 through 1969. The use of students as indexers
has been a significant factor in increasing output while holding costs nearly
level.

The cost of searches has varied from $33 to $49 per search including
computer time, profeasional time and clerical time and overhead. Much of
the variation In cost can be attributed to the degree of batching of searches.
Much greater efficiency is achieved with greater numbers of searches rua

* at once. It could be expected that search costs would increase on a cost/
search basis with time since the file length increases and the number of re-
trievals would tend to increase. However, the batching factor has a highly
significant effect. Generally, one can state that the more searches run in
a contract year, the more efficient the search operation tends to be as re-
flected in the cost/search figures.

Certain modifications were incorporated into the AMIC system, prima-
rily in response to respondents to the evaluation form. New types of documerits
were entered, descriptive forms were designed and are being sent and new
vocabulary and thesaurus terms were added. Input to the system was 7100
documents, and 342 technical requests were processed. In-house search capa-
bility was attained with the Chemical Abstracts current awareness tapes by
converting the search programs to the Universitys RCA Spectra 70/46. An
SDI program for AFML scientists and engineers based on update data to the
AMIC search file was initiated.
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A3PPENDDI I

SUBJECT A 0±. FI W)fK OF REPONDENTS

1, Dezign of nuclear wettpioa
2.Peaceful use of nclear explosives

3. Thermnonucleitr corntru,! aod applicatloi's
4. Elaastomters. ct.atings
S. Textile machinery textile - design engiaatr ing
6. 'technical information specialls.s
7. Alortosoace strqctures

10. XInvironmental crack~ing in metals

I1. Fractu~reI 1~. Chf advanced development
13. Coatings tu redure iric tion and wear of slidi~ng s'4rf,ýccs
14. Applied ztatiatics and probability
15. R&D app~ratns i:)r scirnce and eugineering
16. Chemical reaterials (pripellatuts) - process establishme.nt
1-7. Soli_- film lubricants

19.Appyin t..zniqesof manuufacturing technologyZo epitaxialgrwh

process control sseswt lcrnba eie
20. Joining of m~etals: brazing, welding, difffusion bonding; boron tape composites
21, High temperature resins - adhesive boading
22. Optical em-isaion, flamne ernlesion, atomic absorption, atomic $Puoresuence

spectroscopy

24. Xlasto-aa~rs ard related cmater4xla
25. Engioeerring data and application prdoblems of metals
26. Thermal protection, ablationI27. Character ization of macromolecules- uitracentr ifugation, Right scattering..

trolezzilar spectroscopy, p!ycnome~ry, viscometry; physical behavior of polymers
2 6. Metals procea~ing: cont roll of variables, microstructure
29. Organic photochemistry
30. Fabricating hollow ball bearings
31,ý Textiles
32. Chemistry, lubrication engit-eering
33. Friction and. wear studies
34. Thermal optics
35. X-ray spectroscopy
36. Inorganic chemistry, analytical chemistry of ceramics
37. Refractory high temperature materials: ceramics, graphites
38. Machining, machine tool application, fabrication, industrial engineering
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39. Materials for jet engines
40. Metal matrix composites
41. Ceramic matrix composites
42. Planning
43. Nondestructive testing
44. Organic chemistry
45. Coatings
46. Application of modern welding techniqum- to the fabrication of piping systems
47. Rubber chemistry and technology: elastomers and coatings
48. Environmental engineering corrosion control c.)atings
49. Space and missile systems - materials engineering

50. Chemistry, physics
51. Materials application develcpment testing and evaluation (ceramics)
52. Materials P &D and management
53. Acoustic and aerospace applications of metal fatigue

I 54. Atmosphere c ontrol: provision of oxygen and removal of contaminants from
broathing oxygen supply in aircraft and spacecrz.t, %xplore phy.-ical, chemical.
electrochemical or other ways for gas separationS55. Design of nuclear explosive devices, controlled thermonuclear reactions, effects
of radiation in the atomsphere

56. Ad7anced materials, carbon fiber technology
57. High temperature materials research
58. Scientific and technical information servictis for chemical and metallurgical

developrient and applications
59. Analytical infrared and Raman spectroscopy
60. Flight loads, aircraft fatigue, instrumentation, data collection and processing
61. Materials testing and evaluation
62. Design of structural sandwich panels
63. Devtlopment of manufacturing processes, solid state technology (electrozAcs)
64. Beat transfer and fluid dynamics in nuclear reactors
65. Corrosion
66. Development of coatings to prevent fretting corrotsion of titanium
67. Structural reliability of fatigue-sensitive aerospace structures: metals, ceramics
68. Thermcphyaics - thermal transport properties of mateTrials
69. Rain and dust erosion of aerospace materials
70. =lectronlc -.aterials
71. Fluids and lubricants
72. Structural adhesive bonding
73. Physical chemistry (metals)
74. Reinforced composites for aerospace applications: adhesives, polymers,

elastomers, fibers, composites, coatings
75. Mechanical testing of all types of materials
76. Evaluation of the effects of cure on mnechanlcal properties of glass-reinforced

rezin matrli.- composites
77- Materials (cotaposites)
78. Papers: battery tape and. heat paper
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79. Rocket solid propulsion systems, composite materiale, microelastic materiale,
ordanance systems: cartridges, gun propellants, projectiles, warheads, fuses,
initiators, eyplosives; aerospace structures

80. Materials and process engineering
81. Propellers, aircraft accessories, space life support systems

82. Manufacturing researcil
83. Applied mechanics
84. Boron-printed circuitry, composites
85. Metallurg•-
86. Optics
87. Plastics and plastic-based composites - technology and application
18. Composite matorials (metal matrix)
89. Therma)/riptical properties
90. Technical information xetrieval
91. High temperature ceramic material (biological materials for internal pristhetics)
92. Materials engineering - new systems and problem solving
93. Materials R&D. aerospace engineering
94. Chemistry, physics, metallurgy
95. Missiles, gas turbines
96. Solid state joining of materials
97. Technecal Library engineering
9S. Metallurgy : solidification, ca3ting, processing
99. Welding, brazing

100. Mechanical metallurgy (aircraft structural materials)
101. Solid state technology: integrated circuits, hardware, memory systems
102. Materials evaluation
103. Physical and mechanical metallurgy
104. Analytical chemistry (NMR)
105. Development of high strength steels
106. Rocket propulsion materials
107. Metallurgy
108. Metallurgy
109. M;4erials information handbooks, information storage
10. Corrosion, plating, environmental testing
11. Synthesis and evaluation of advanced fluids and lubricants.
112. Basic processes and metal working
113. Magnetic materials
114. Composites - speckfic work in preparing and evaluating control materials
115. Propellants effect on metals, space technology (design of rocket nozzle on "Eagle")
116. Materials research
U7. Graphite evaluation
118. Metals engineering
119. Survival equipment : armor, flares, resttaint systems
120. Chemical engineering
121. Technical processes of coatinga for repair and retrofit, passivation diffusion,

organic and plastic coatings
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122. Thin films, thin film materials
123. Lasers
124. Improved packaging-humidIty control sensors
125. Cryogenic coating and thermal control-aerospace
126. Engineering evaluation, value engineering
127. Fuels: lubrication. hazards
128. Mechanical engineering materials: behavior, fatigue
129. Air vehicle dynamiics: vibration, shock, acoustics, flutter, loads
130. Materials compatibility
131. Automatic check-out equipment, computer programs
132. Zherrmal and chemical physics
133., Componsite mater ials

134. Alloy developmeat: metallurgy, high strength metals
135. Ncndestr uctive tebtlng-physics
136. Multidimeraional reinforceeents, aerospace applications
137. Fiber optics--R&D testing
138. Plastics research
139. �aterials Engineering
140. Chemistry, Photochernisty, liquid crystals
141. Geology (shock deformation)
142. Manufacturing, engineering application, engineering technology
143. Mechanical engineering, high powered airborne electronic equipaient
144A Process engineering - speciul machinery 'manu~acturing
145. Thermal properties, thormodynamicet of materials
146. Elastomers
147. Casting, forging, metal work billty
148. Mechanical properties, Engimaering & Design data
149. Chemical engineering & materials development
150. Materials science & engineering
151. Ablative heat shield development, antenna vIndewa, structural filaments
152. Mechanical behavior of materials
153. Electrodepositior of hard chromihm
154. Standar'ds engineer and component specialist-electronics
155. Flkds and lubricants, additives, chemistr7
156. Fuel cells, materiale research
157. Metal forming component fabricatiou
153. Structura1 plastic3 elastomers (thermoset and thermoplastic), gaskets,

seals, couplings, coatings, adhesives
159. Structural adhesives, adhesives
163. Textiles, mau-made fibers, polymers
161. Structural adhesives, adhesion
162. All aerospace applications
163. Propulsion systems: air breathing %nd air augmented rockeiz, nuclear reactors

Integrated with propulsion devices
164. Basic research, theoretical chemistry, applied polymer synthesis, separation

methods
163. Protective coatings, corrosion control, materials engineering
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166. Behavior of metallic materials

167. Reinforced plastics, composite materials168. Mater-ials, aircraft construction

169. Hot Isostatic pressing170. Nonmetallic material - chemnical procesoes. pilot plant methods,

Manufacturing
171. Metallurgy and ceramics
1?2Q Developmental work in metallurgical processing
173. Organic photochemistry
174. Instabilities in the plastic flqw of high strength steels175. Process engineering in printed circuit board shop
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APPENDIX II

SUBJECT CATEGORIES

AMIC COSATI CATEGORY

01 01 Aeronautics

Aerodynamics

Aeronautics

Aircraft

Aircraft flight control and instrument-
ation

Jet engines

02 03+04 Autronomy, Astrophysics, Atmospheric
Sciences

Astronomy

Astrophysics

Atmospheric physics

Meteorology

03 06+07 Chemistry, Biology, Medical Sciences

Biochemistry

Bioengineering

Biology

Chemical analysis

Chemical engineering

Inorganic chemistry

Life support systems

Organic chemistry

Physical chemistry

Radiochemistry

Toxicology
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AMIC POSATI CATEGOR Y

04 09 Electronics and Electrical Engineering

Comoaotents

Electronic. & electrical engineering

Telemetry

05 hIA Adhesives

Ceramic cements

Organic resin adhesives

Potting compounds

06 llA Seils, Sealants

Ceramic-metal bonds

Mechaiiical seals

0-rings

07 lib Ceramics, Refractories, Glasses,

Minerals

Borides

Carbidees

Carbon, graphites

Mixed ox'des

Nitridex

Single oxides

08 IIC Coefting, Paints, Oxide Films

09 lID Co~iposites Materials, Laminates,
Sandwich Structures, Honeycomb

10 lIE Fibers, Textiles, Cloth

11 HIF Metallurgy, Metallography

Alloys

Metals

12 11H Oils, Lubricants, Heat Trzasfer Fluids,
Greases, Hydraulic Fluids

13 il1 Polymers, Plastics
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AMIC COSATI CATEGORY

1 4 IliJ Elastomers

11I K Cleaning Compounds, Surfce Active
Agents

16 IlL Wood and Pape.r Products

17 21 Fuels, Propellants, Propulsion Systems.
Explosives

18 13 Mechanical, Industrial, Civil and Marine
Engineering

Civil engineering

Construction equipment, materials,
supplies

Contaln'-rs and packaging

Coupling, fittings, fasteners, joints

Industrial processes

Machi.ing, teolw, machine elements
such as hearings, gas lubrication
systa-ms

Marine engineering

Pumps, filters, pipes, fittings,
tubing, and valves

Safety engineering

Structural engineering

19 14 Methods and Equipment

Apparatus

Detectors

Laboratories, test facilities, and
test equipment

Recording devices

20 18 Nuclear Science and Technology

Fuel elements; fuel, nuclear

Nuclear explosions

Nuclear power plants



AMIC COSATI CATE-O1' Y

20 (Con't) 18 Nuclear reactors

Radiation shielding

Radioactive wastes
21 20 Physics

M-.oustics

Crystallography

Electricity and magnetism

Fluid mechanics

Maxers and lasers

Optics

Particle accelerators

Particle physics

Plasma physics

Quantum theory

Solid mechanics

Solid-state physics

Spectrometry, spectroscopy

Thermodynamics

Wave propagation
22 10, 16,22 Space Technology and missiles

Astronautics

Energy conversion, solar cells

Launch vehicles

Missile technology

Re-entry vehicles

Rockets

Satelltes, artificial

Spacecraft
60

Trajectories and re-entry



TABLE XIV DOCUMENT INPUT, SEARCHES PROCESSED AND RESPON-
DENTS' INTEREST BY SUBJECT CATEGORY

AMIC CATEGORY DOCS SEARCHES DOCS SEARCHES RESPOND.

01 1z5 25 1.4 5.9 3.5
02 50 4 0.6 1.0 0.4
03 953 27 11.0 6.4 9.5
04 153 23 1.8 5.4 4.3
05 46 16 0.5 3.8 2.2
06 32 4 0.4 1.0 0.4
07 206 32 2.4 7.6 3.9
08 149 12 1.7 2.9 5.2
09. 187 42 2.2 10.0 5.6
10 98 6 1.1 1.4 2.6
11 1745 73 20.2 17.6 12. 1
12 220 6 2.5 1.4 2.2

13 233 23 2.7 5.4 3.5
14 42 7 0.5 1.7 3.0
15 6 3 0.1 0.7 0.0
16 6 1 0.1 0.2 0.4

17 95 4 0.1 1.0 3.0
18 562 36 6.5 8.6 16.0
19 366 17 4.2 4.0 7.8
20 536 1 6.2 0.2 2.6
21 2439 44 28.2 10.5 5.6
22 198 14 2.3 3.3 6.1
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APPENDIX III

EXPLANATORY MATERIALS SENT WITH SEARCH REQUEST RESULTS
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ABSTRACTS FROM AMIC SEARCHES

Evaluation: To evaluate the abstracts, please consider certain characteristics of the AMIC
system.

I. The AMIC system Is primarily concerned with materials or components which are of
present or potential aerospace interest.

2. Generally, only the file of documents issued since 1964 is nearched. Specific time
periods of interest by year may be designated. The file of documents previous to 1964
Is searched if requested.

a. Searches can be designed to include or exclude certain types of documents.
a. Handbook H
b. State-of-the-Art SA
c. Symposium S
d. Bibliography B

Cc 'uter programs, foreign translations, AFML in-house, or AFML sponsored
documents may be specified.

4. Abstracts are screened by an information specialist. The relative mierit of an abstrat
to the request is as follows:

0- not pertinent
X possibly pertinent

probably pertinent

5. If search results are found to be unsatisfactory, we will be happy to restructure and
rerun the request.

Contingencies-

1. If there are many retrievals and many probably pertinent documents, only-ocuments
are returned.

P?. If there is a moderate number of retrievals Vabstracts aol sometimes X abstracts are

returned.

3. If thez - is a low number of retrievals, both Vand X abstracts are rett-rned.

4. If tere are no retrievals, this indicates eikher that there is little w(rr reported in the
area or that the request is not suitable for our system (non-materitls). In the former
case, the search verifies the need for research.

_PPhilosoph,: The screening of abstracts is not highly restrictive. It is prCtfrred to risk sending
nonpertinent material than to risk not sending pertinent abstracts. if the number of
retrievals is low, abstracts of low pertinence mzy be forwarded to indicate the best
capability o" the AMIC system for that request aad to permit the requestor to make
judgment.

Acquisition: Documents and additional abstracts may be obtained on loan ar permanently as avail-
able from:

AFML Library; Bldg. 17 (MAAM)
W-PAFB Area B
Dayton, Ohio i5433
Phone: AC 513/12,5-5197
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The Aerospace Materials Informat'on Cent-r'r (AMIC)

The Aerosptce Materials Information Center It a joknt project ci the Air
Force Materials Laboratory (AFML) and the University of Dayton Research
Institute (UDPI•). The AMIC is one of seven specialized information and
data centers which constitute the Air Force Materials Informp.tion Centers
(AFMIC). The UDRI is specifically responsible for the docume-t processing
and retrieval functions of ihe AMIC.

The AMIC system contains documents which Seai with some aspect of ma-

terials or components of aerospace interest. The documents are usually
technical reports generated in-house (work done at the AFML at W-PAFB)
by contractors (AFML sponsored) and reports from other military services
or government or civilian organizations such as NASA, AEC, university
reports, etc. Týanslated fortign documents, computer programs, journal
article reprints, theses, bibliographies, state-of-the-art reports, symposia,
handbooks are special items included.

Retrospective search requests are formulated into an appropriate search
strategy depending on the search request requirements. A wide range of
flexibility in search strategy formulation is available, with regard to the
specificity of material designation, environmental conditions, type or report,
and other factors. For example, one can specify the class of superalloys
at a certaia temperature range with gas turbine exhaust gases as the environ-
ment. O• the other hand, one could request all information on Rene' 41.
One could further specify only handbooks and state-oi-the-art type reports
for Rene' 41 with foreign translations exCeUded. One can specify AFML
in-house and/or AFML sponsored reports. In addition to temperature
ranges, frequency ranges, pressure ranges and energy ranges can be Rpeci-
flied as required. Retrospective searches are normally made only to the
search tape which represeats documents issued since 1 JAN 64. As re-
quested, the tape for -documents prior to 1964 is also run.

Any person working for the U.S. Air Force or on USAF contract is eligible
for the services of the AMIC at no charge. Elapsed time from receipt of a
request to return of results is normally five days to two %eeks, but more
rapid response can be provided in special cases. The abstracts of retrievals
are screened for pertinence before they are forwarded to the requestor.
Original documents to which the abstracts refer are maintained at the library
at AFML and are usually available on loan. The point of contact for the
AMIW is:

Mr. Harold B. Thompson
AFML (MAAM)
Wright-Patterson AFB, Oh;.o 45433
Phone. Area Code 513 -255-Zi6C or 255-5177
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Some representative types and topics of information included in the
AMIC system are:

Ablation/Heat transfer /Thermal protection
Aircraft/ Aeronautics, with search capabilities for specific

aircraft or specific aerospace vehicle components.
Adhesives
Astrophysics
Ceramics, with emphasis on and search capabilities for

specific cermets, glasses, and refractories.
Chemistry, with emphasis on inorganic compounds,

chemical complexes, organometallic compounds
and crystal chemistry.

Cleaning Agents/Solvents/Surface active agents
Coatings
Composites, including fabrication, nmicromechanics and

testing techniques.
Computers/Computer Programs, with emphasis on com-

puter and statistical methods applied to physio-
chemical phenomena, analytical and manufacturing
processes.

Elastomers
Electronics/Semiconductors
Engineering, including chemical, civil, electronic/electrical,

industrial, marine, and mechanical engineering
topics.

Fibers/Textiles
Fuels /Propellants
Geo-Sciences /Miner ology/Meteorology
Lubricants/Hydraulic fluids/Bearings
Materials Research
Manufacturing Technology, including tooling and fabrication

methods.
Metals/Alloys
Nuclear Science and Technology/Nucleonics/Particle Physics
Paper/Wood
Physics, with emphasis on solid state, radiation, and plasma

physics,
Polymers, with emphasis on the synthesis of polymer inter-

mediateo to final fabrication techniques.
Seals
Space/Missile/Re -entry Technology, with search capabilities

for specific space projects or programs.
Structures (theory-design-fabrication)
Testing Methodsiinstrumentation/Analytical Methods/

Measurement techniques
Theoretical studies
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APPENDIX IV

SEARCH REQUESTS PROCESSED
1 DECEMBER 1968 - 30 NOVEMBER 1969

SEARCH
NO. SEARCH TITLE

1477 High Temperature Elastorners

1478 Friction Materials for Aircraft Brakes

1479 Cracking of D6AC Steel

1480 Thermopoxy for Space Testiug

1481 Thermal Properties vs. Temperature -tVz.rioua Materials

1482 Field Emission in Films

1483 Aluminum Oxide Dielectric Filma

1484 Electroluminescents

1485 Polarization in Electrets

1486 Ferroelectrics

1487 Photochromlcs

1488 Updating Bicyclo Bi-Terms, etc.

1489 Updating C and E Terms

1490 Electrochromisn-

1491 Surface Attack Titznium Alloy

1492 Creep Forming

1493 Rockets Fuels, Oxiders, C. M.

1494 Beryllium Foil

1495 Pressure--All Documents of 196?

1496 Metals Melting Points 1967

1497 Thesaurus Update Word Check

1498 Machinability of Ceramics

1499 Filaments Update -- Fibers
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1500 Electrical Filaments

150F Thesaurus Update

1502 Debye Temperature of Ze, Se, ZnTe

1503 X.Ray Data High Temperature Behavior of Rare Earth Oz2des

I504 Hot Siting Titanium Alloys

1505 Deep Hardening Titanium Alloy

1506 Pollution from Points

1507 Pressure Transducers

1508 Thesaurus Update #5

1509 Boron Phosphides

1510 Thesaurus Update "Prescure"

1511 Galvanizing--Manufacturing Technology

15XZ C Fibers from Polyacrylonitrile

1513 Thesaurus Update 17

1514 Metal Coatinga for Stainless Steel/Tungsten Adherends

1515 Vapor Deposition of Metals on Stainless Steel/Tungsten

1516 Apparatus for Compression Testing NOL Rings

1517 Thesaurus Update #8

1518 Thesaurus Update #9

1519 Gas Chromatographic Analysis of Acrylic Fibers Pyrolysis Products

1520 Re-entry Vehicle Transpiration Coding--Not Ablation

1521 Re-entry Vehicle Transpiration Coding--And Ablation

1522 Thesaurus Update #10

1523 Aeroplastic Properties, Tests of Composites

1524 Thesaurus Update #11

1525 Recent D-.velopments In Ceramica, Cermets

1526 Stripping Vegetable Oils

1527 Thesaurus Update #12
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3528 Thesaurug Update #13

1529 Maintenance--Word Check

1530 Thesaurus Update #14

1531 Pressure Efftct- -Updating

1532 Thesaurus Update #15

1533 Thesaurus Update #16

1534 Thesaurus Update #17

1535 Thesaurus Update #18

1536 Thesaurus Update #19

1557 Thesaurus Update #20

1538 Thesaurus Update #21

1539 Thesaurus Update #22

1540 Thesaurus Update #23

1541 Thesaurus Update #24

1542 Thesaurus Update #Z5

1543 Thesaurus Update--Final

1544 Additives to Elastomers

1545 Exposure Effect on Aluminum Protective Coatings

1546 Bulk Boron Processing Melting

1547 Fuel Cells--State of the Art

1548 Thesaurus Update #26

1549 Thesaurus Update #27

1550 Integrated Circuits

1551 Compatibility in Boron Reinforced Aluminum Composates

1552 Deep Hole Drilling

1553 Sealing Transistors with Glass Lids

1554 Neutron Radiography

1555 S-N 7079-T6 Forging
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1556 E,,tc.ron Bean. W-lduig,,-4 -oppe

1557 Rare Earth Metallurgy

1558 Upd'te Supplement #1

1559 Pressure Meastrement

1560 Ablation of Composites

1561 Boron, Carbcn Coamposites

1562 Composites in Aircraft

1563 Adhesive Bonding of Aircrafts

1564 Diffusion Bonding Structures

1565 Partial Pressure !Tpdate 1969

1566 Charge, Separation in Fracture

1567 Update Supplement #2

1568 Update Supplement #3

1569 Update Supplement #4

1570 Update Supplement #5

1571 Human Remains

1572 Atmospheric Corrosion of Metal

1573 Update Supplement f6

1574 Refractory Alloy Superalloy Foils

1575 Electrodeposition Organic Coatings

1576 Radiation Hardening Aluminum

1577 Particle Size Equipment

1578 Solid D-y Lubricants on Stainless Steel and Aluminum

1579 Air-Conditioning and Ventilation of Subs

1580 Temperature Effect on Steel H-11

1581 Oamosis/Osmometry Search

1582 Cemented Carbides Check.

1583 Salt Check
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1584 Laser Damage

1535 Theoretical Analysis of Composite Behavior

1586 High Temperature Thermal Insulation

1587 Mechanical Behavior of Metal Compositea

1588 Protective Coatings for Component Storage

1589 Protective Coatings for Storage--Nonmetal

1590 Reinforcement- -Matrix Compatibility in Metal Composites

1591 Update Supplement #7

1592 Update Supplement #8

1593 Preparation of Boron Fibers

1594 Glass Reinforced Thermoplastics

1.595 Metals -- Update 1

1596 Information on Fluoro-Carbons

1597 Metals -- Update 2

1598 Stress Corrosion of Aluminum 7075. 7175

1599 Silicon Nitrode Matrix Composites

1600 Metals -- Update 3

1601 Ceramic Matrix Composites

1602 Ultraviolet Radiation Protection for Fibers, Cloth

1603 Ultraviolet Radiation Inhibitors

1604 Pseudo Isotropic Fabrics

1605 Flamrriability of Textile Materials

1606 Three-Dimensional Fabric Weaving

1607 Carbon, Graphite Fiber Formation

1608 Catalysis of Graphitization

1609 Oxidation, Decomposition of Polyacrylonitrile

1610 Electrical Resistivity of Carbon and Graphite Fibers

1611 Thermal Radiation, Mechanical Properties of Fibrous Materials
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1612 Heat Transfer Coefficient of Polymers

1613 Properties of Fibrous Materialm at Subambient Temperati~reI 1614 Fiber Properties at High Strain Rate

1615 Radar Properties Fibers Chaff

1616 Optical Glass -- High Refractive Index and Visible Light Transmission

1617 Non-Fluorine Optical Glasses of Low Refractive Index

1618 Formation of Inorganic Whiskers

1619 High Tenacity, High Modulus Fiber

1620 Fiberiz.ation of Nonmelting, Nonsoluble Polymez -

1621 Dispersion and Precipitation Hardening of C'iromium Al1loys

1622 Pressure Measurement Update

1623 Vapor Deposition for Filaments

1624 Processing, Properties of Aluminum, Titanium Composites

1625 Fabrication of Heat Resistant Polymer Componites

1626 Joining Nonmetallic Composites

1627 Structure and Environment Space

1628 Photo- and Thermochromic Non-Destructive Testing

1629 Re-entry Effect on Ablative Plastic Composites

1630 Metals Update 4

1631 Metals Update 5

1632 Metals Update 6

1633 Metals Update 7

1634 Update Final

1635 Drawing Dispersion Precipitation Hardened Wires

1636 Climatic Exposure Test, Protectiont

1637 Flammability of Hydraulic Fluids

,1638 Lubrication in Space

1639 Electrohydrodynamit Pumping
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1640 Ammelloe/Dimethylsulfoxide Reaction Producte

1641 Peflnoroalkyl Triarlnes

1642 Water Conitamination of Hydraulic Fluids

1643 High Pressure Viscosity Studies

1644 Bulk Modulus of Oils, Hydraulic Fluids

1645 Elastohydrodynamics

1646 Fluorinated Ethylene-Propylene Powders

1647 Shear Effect on Fluids

1648 Preparation Testiug of Dry Film Lubricants

1649 Friction, Wear Mechanisms of Linear Polymers

1650 Laser Triggered Light

1651 Laser Spectra from Solutions

1652 Transparent Coatings, Manufacturing Technology

1653 Adhesion of Electrodeposited Coatings

1654 High Temperature Fuel Tank Sealanto

1655 Self-Sealing Fuel Tanks, Lines

1656 Hydraulic Ramr Effects

1657 High Temperature Aircraft Tire Performance

1658 Aircraft Tire Per'formance vs. Construction

1659 Rocket Propellant Expulsion Bladders

1660 Surface Activated Fillers for Elastomers

1661 Cavcelled.-Classified Subject Matter

1662 Electrostatics in Aircraft

1663 Spacecraft Thermal Design

1664 Thermal Control Coatings

1665 Degradation of Paints

1666 Thermal Protective Coatings

1667 Adhesive-Bonded Aerospace Components
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1668 Ballistic Impact Phenomena

1669 High Performance Thermoplastics

1670 Amlde-Imide Copolymers and Polyimides

1671 Transparent Plastics for Structure

1672 Electrical Conductive Plastics

1673 Structure and Pxoperties of Titanium- -Beryllium Compounds

1674 Phase EquiUbria of Titanium--Beryllium System

1675 Service Failures of Aircraft

1676 Microstructure Effect on Mechanical Properties of Graphites

1677 Structural Adhesives Honeycomb Structure

1678 Surface Treatment of Stainless Steel and Titanium for Adhesive-Bonding

1679 Space Adhesive Bonding Technique

1680 Azitioxidants for Adhesives

1681 Impact Strmngth of Adhesive Bonds

1682 Rapid Curing Techniques for Adhesives

1683 Optical 'Properties Polymers: Temp. 070

1684 Low Density Ablative Composite Heat Shields

1685 Nonmetallic Composites Antenna Windows

1686 Metal Containing Polymers

1687 Carbon-Carbon Composites

1688 Three-Dimensional Reinforcement Composites

1689 Ablation-Theories, Models, Analysis

1690 Rocket Motor Case Insulation

1691 Dezincification as Corrosion Phenomenon

1692 Diffusion Bonding Peryllium

1693 Shock Effects in Natural Materials (Rocks, Soils)

16¶,4 Wear on Titanium and Alloys

1695 Melting Titanium
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1697 Inczemental Forging

1698 CerAt,.Ic Composite Materials

1699 Nondestructive Testing of Weldment

t700 Zirconium Oxide--Y203 Properties

1701 Nondestructiv' Testing of Honeycomb

1703. Mechanical Properties of Metal Composites

1703 Interfaces of Metal Composites

1704 Nondestructive Test Detection of Martensite

1705 Properties of Lanrding Gear Steels

1706 Properties of Maraging Landing Gear

1707 Surface Waves: Acoustic

1708 Mass Spectra, Data System

1709 Lightweight Armor for Aircraft

1710 Plane Wave Propagation in Inh.mogeneous Media

1711 Composite Armors

1712 Boron Nitride Antenna Windows

1713 Semiconductor Spinels

1714 Zero Bandgap Alloy Systems

1715 Ferrite Films for RAM

1716 Variable Delay Lines

1717 Rare Earth Intermetallic Compound Magnets

1718 Silicon Carbide Preparation

17i9 Isotope Separation

1720 Resin 2 for Antenna Windows

1721 Thermodynamics of Graphites by Ultrasonic Meihods

1722 infrared Sensitive Photochromic Materials

1723 Ultrasonic Nebulization Absorption Spectra

1724 Data X-ray Spectrometer
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1725 Barium Sodium Niobate Optical Crystals

1726 NiSb-Inrb Infrared Detectors

1727 Three-Namensional Weaving

1728 Integrated Heat Shield Structures

1729 Radar Absorbing Composites

1730 P1:ciyirvz!de Composite Radomes

1731 Machining Compo sites

1732 Ion Implantation

1733 Isostatic Pressing of Beryllium

1734 Solid State S Bamd Oscillators

1735 Production of Single Crystal Spinel

1736 Oxidation of Nonferrous Alloys

1737 Transpiration, Film Cooling

1738 Properties of Titanium-Beryllium

1739 Alloy Effects on Corros'on of Michrome

1740 Resonant Frequency

1741 Properties of Wires

1742 Stress Corrosion of Magnesium Alloys

1743 Stress Corrosion of Titanium Alloy

1744 Magnetic Plated Wire Memories

1745 Electrochemical Machining

1746 Cutters for Biaxial Machining

1747 Automated Nondestructive Testing of Turbine Blades

1748 Automated Cleaning of Turbine Blades

1749 Ultrasonic Machining Optimization

1750 Electrical Discharge Machining

1751 Hollow Ball Bearings

1752 Upgrado Titaniurr -:nrap
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1753 20 rm. Aluminum Cartridge Cases

1754 incremental Hot Stretch Forming Panels

1755 Hydrostatic Forming

1756 Boron Fiber/Titanium Tapes

1757 Cast Titanium Alloy Parts
1758 Rollirg Superalloy Sheets

1759 Hot Die Forging of Landing Gear

1760 Process for Cross Rolled Disks

1761 Production of Jet Engine Disks

1762 Strain Age Cracking of Nickel Superalloys

1763 Quartsz Single Crystals

1764 Properties of Steels

176i Acoubtical1 Fatigue of Aircraft
1766 Armor for Russian Tanks

1767 Freeting, Corrosion, Fatigue of Titanium

1768 Erosion, Abrasion, Impact of Titanium Alloys

1769 Shot Peened Aluminum Alloys--Fatigue

1770 Airplane Canapy Coatings

1771 Environment Effect on Optics

1772 Generic Update #1

1773 Generic Correction- -Acids

1774 Generic Correction--Coating

1775 Generic Correction--Ceramics

1776 Weld Butt Joint Design
r 1777 Graphite Properties at High Temperature

"1778 Nitroso Copolymer

1779 Correct Mechanical Properties

1780 Generic Correct Metals
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1781 Metals Broad Term Correct

1782 Generic Correct Bis

1783 Correct Heat Resistant Polymers

1784 Generic Corr.ect Forming

1785 Generic Correct Fuels

1786 Generic Correct Machining

1787 Generic Correct Light Metals

1788 Generic Correct Light Metal Alloys

1789 Generic Correct--Noble Metals

1790 Generic Correct--Thermoplastics

1791 Generic Correct--Steels

1792 Generic Correct--Working

1793 Welding Lockalloy

1794 Thermal Properties of Pure Metals

1795 Generic Update #5

1796 Generic Correct--Refractory Alloys

1797 Generic Correct--R-efractory Metals

1798 Generic Update #4

1799 Generic Correct--Single Oxides

1800 Generic Correct- -Transition Metals

1801 Surface Preparation for Adhesive Bonding

1802 Durability Adhesive Bonds to Aggressive Environment

1803 Generic Update #6

1804 Generic Correct--Mixed Oxides

1805 Cure and temperature Effect on Adhesive Bonds

1806 Mechanisms of Adheasive Bond Degradation

1807 Moisture Resistant Adhesives for Water Craft

1808 3-Dimensional Fabric, Reinforcement
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1809 Copper Brazing Alloys--St.te of the Art Document

1810 Correct Water Craft

1811 2-Fluoro-2, 2-Dinitroethyl Compounids

1812 Plastic Encapsulating Electron Compounds

1813 Generic Correct--P-Metals

1814 Generic Correct--Physical Properties

1815 Generic Correct- -Organic Acids

1816 Update Light Metal Alloys

1817 Generic Update #7

1818 Generic Correct--Chemical Reactions

1819 Generic Correct--Polymers

I"20 Generic Correct- -Organic Salts

1821 Generic Correct--Olefins

1822 Effect of .-viation Fuel Combustion Products on Superalloys

1823 f-eci. of Aviation Fuel Combustioa Products on Compressors

1824 Generic Correct- -Metalloid Alloys

1825 Generic Correct--Alloys

1826 Geoeric Update #8

1827 Generic Correct- -Actinide Alloy

1828 Generic Update #9

1829 Manufacturing Technology of Flouronitro Compounds

1830 Viscosity Enhanced Silica

1831 Poissons Ratio- -Polymethylmethacrylate

1832 Piezoelectric Effect Voltage Value Range

1833 Differential Thermal Analysis and Thermogravimetric Analysis of
Metal Catalysis Liquids

1834 Generic Update #10

1835 Generic Correct--Plastics

1836 Trlchloroethylene Cleaning Compound
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1837 Southeast Asia Material--Military

1838 Surface Preparation for Adhesive Bonding

1839 Elastic Constants of Orthotropic Composites

1840 Cert.nic Compocites

1841 Automated Nondestructive Inspection

1842 Alumizum-B Composite Application

1843 Surface Properties

1844 Properties of Iron-Al -Cr Alloys

1845 Ceramic Armor Materials

1846 Computer Programs

1847 Industrial Diamonds, Machining

1948 Nylou High Vacuum and Temperature Stability

1849 Properties of Titanium--Beryllium

1850 Special Categories Check

1351 Word List Date Check

1852 Materials for Transducer

1853 Polymer Modified Ceramic Cement

i854 Acoustic Fatigue of Materials

1855 Strain Measurement by Capacitance

1856 Cracking of Titanium

1857 Hypervelocity Impact

1858 Shock, Impulsive Loading Phenomena

1859 Aircraft Armor Materials- -Impact

1860 Structural Composites for Machine Tools

1861 Design, Calibration of Measuring Devices

1862 Dynamic Response to Acoustic Excitation

1863 Vidicon, Orthicon, Storage Display

1864 Properties of PVA, Polypropycenz
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1665 %ondeatL-uctlve Testing of Metal Microatructure

1866 Selaration of Ultrafine Particles

1367 Emissivity of S 0 Pheuolic Composites

1868 Effect of Peening, Abrasive Blast-Defects

1869 Damped Normal Vibration Modes

1870 Cemented Carbides

"1871 Wood and Paper Ind',astry

1872 JP Fuels, Nylon, ABS, Fluorocarbon

1873 Streoz Ana2ysls )f Flat-Bed

1874 Shock-Mitigating Materials

1875 Re-Radt.Aive Coatings, Heat Shields

1876 Permeatioa Tube

9877 Anttona Moving Apparatus

1878 Piston Failure in Aircraft Engines

1879 In-Service Aging of Elastomers

1880 Oxidation of Alkanes

1881 Fatigue Dzta Steel 9310

1882 Corrosion Preveation I" Water Storage Tanks

1883 Ceramic Additives Effect on Creep

1684 Hydraulic 3hock in Radar System

1885 Adhesives for DC Motor Design

1886 Cleaning of Turbine Components

1887 Evaluation of Shot Peening-Materials

1888 Cloud Seeding, Weather Control

1889 Forcefit Electrical Contactq in Transparent Plastics

1890 Stress Relief-Methods, Equioment

1891 Preparation of Zirconium 4nd Yttrium Alkoxides

1892 Aluminum Chloride Dimerization
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1893 Kinetics of CO 2., H2 0 with Carbon

1894 Composition of Phenolic Composite

1895 Graphites, Carbon Containing Com-osites

1896 Humidity, Temperature Effect on Aircraft Electrical Systems

1897 Weld Fatigue of Steels

1898 Die Casting of Ferrous Metals

1899 Thermoset Polymers for Cast

1900 Hermetic Seal of Electronic Components

1901 Beta Three Titanium Ti-Mo-Sn-Zr

1902 Kinetics of C and CO2 Reaction

1903 Bi-, Muitiaxial Stress Effect

1904 Cost/Fabrication of Stainless Steel

1905 Properties of Titanium Alloys

1906 Cerium Alloys with Al, Fe, Ti

1907 Isostatic Pressing and Equipment

1908 1-3 Mil Diameter Nonmetallic Monofilaments

1909 Long Term Fatigue of Aircraft Metals

1910 Al 20•-4, Al 2219 Stress Creep

1911 Fatigue of Magnesium, Magnesium Alloys

1912 State-of-the-Art of Structur•.1 Composites

1913 Al 2014-T6 Grain Size, Temperature

1914 Al 2014-T6 Creep, Notch, Temperature 070

1915 Human Toxicity to Thermosets

L 1916 TI-AI-V Botuding Boron Composite

1917 Press Fit Die Casting Zinc-

1918 Antenna Design
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COMPANY NUMBER OF SEARCHES

Aberdeen Proving Grounds 1

AFFDL-FDDS 
3

AFIT 
1

AFML 221

Air Systems Command I

Alumicraft 1

AMMRC I

AMRL 1

APIP- 1 I

ARZ-ARL 2

ASBCS 
1
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I

ASNAE-40 
1
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2

ASNMS 
1
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1
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Balfour-Stulen 
I

Battelle Memorial Institute 1

Beech Aircraft 
1

Bendix Corporation 4
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Brown Engineering 
I

Cable Brundy 
1

91
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Total Number of Searches for this period: 441*
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